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SUMMARY 


The  Montana  Department  of  Health  and  Environmental  Sciences  Water 
Quality  Bureau  has  conducted  annual  macroinvertebrate  surveys  in  the 
Clark  Fork  River  Basin  since  1986.  Samples  were  collected  during  August 
at  approximately  25  stations  from  Silver  Bow  Creek  in  the  headwaters  to 
the  Clark  Fork  above  Thompson  Falls  Reservoir  on  the  lower  river,  a 
distance  of  about  300  miles.  In  this  report,  the  1991  and  1992  data  are 
presented  and  the  1986-92  data  are  re-analyzed. 

The  analysis  protocal  presented  herein  was  developed  specifically  for  the 
Clark  Fork  River  drainage  and  builds  on  concepts  and  techniques  used  in 
the  U.  S.  EPA  Rapid  Bioassessment  Protocols.  Ten  measures  of 
macroinvertebrate  structure  and  function  were  incorporated  into  a single 
index  of  biological  integrity.  In  addition,  subsets  of  metrics  sensitive  to 
organic  and  metals  pollution  were  used  to  quantify  the  relative  severity  of 
those  pollutants. 

The  biological  integrity  of  macroinvertebrate  assemblages  reflected  the 
wide  range  of  environmental  conditions  and  water  quality  in  the  Clark 
Fork  River  drainage.  On  a scale  of  0 to  100%,  biointegrity  ranged  from 
12  to  94%.  Environmental  impacts  were  severe  in  Silver  Bow  Creek  and, 
with  a few  significant  exceptions,  diminished  with  distance  downstream. 
Biointegrity  in  the  upper  Clark  Fork  River  was  much  better  than  in  Silver 
Bow  Creek,  but  remained  slightly  to  moderately  impaired.  Biological 
conditions  generally  improved  from  the  Clark  Fork’s  origin  (station  7) 
downstream  to  Turah  (station  13).  This  trend  was  interrupted  at  Deer 
Lodge  and  again  at  Bonita,  where  mean  biointegrity  declined.  Biointegrity 
was  usually  slightly  impaired  in  Clark  Fork  River  downstream  from  the 
confluence  of  the  Blackfoot  River.  Environmental  stresses  were  relatively 
minor  in  the  middle  and  lower  Clark  Fork;  although,  biointegrity  was 
slightly  more  depressed  from  Harpers  Bridge  to  Alberton.  This  general 
pattern  was  consistent  for  all  seven  years  of  monitoring. 

Silver  Bow  Creek  was  severely  polluted  by  metals,  nutrients  and  organic 
pollutants  throughout  the  seven  year  monitoring  period.  Metals  toxicity 
depressed  biological  integrity  and  restricted  the  benthic  fauna  to  a few 
tolerant  species.  Biological  responses  to  nutrient  and  organic  enrichment 
were  usually  limited  in  the  prevailing  toxic  environment.  When  metals 
impacts  diminished,  organic  pollution  prevented  significant  improvement 
in  biointegrity.  Nutrients  transported  through  Silver  Bow  Creek 
contributed  to  reduced  biointegrity  in  downstream  reaches. 
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The  Warm  Springs  Ponds  greatly  reduced  the  severity  of  metals  pollution 
in  Silver  Bow  Creek.  However,  as  toxicity  was  reduced,  biological 
responses  to  organic  enrichment  became  pronounced.  Biological  integrity, 
although  slightly  higher  than  above  the  ponds,  was  severely  depressed  by 
organic  pollution. 

Biological  integrity  improved  significantly  in  Warm  Springs  Creek  during 
the  monitoring  period  and,  despite  partial  dewatering,  macroinvertebrate 
biointegrity  was  nonimpaired  during  1991  and  1992.  Warm  Springs  Creek 
improved  water  quality  in  the  Clark  Fork  River  by  diluting  metals  and 
nutrients  and  by  enhancing  the  buffering  capacity  to  metals  toxicity. 

Both  metals  and  organic  pollution  reduced  biointegrity  in  the  upper  Clark 
Fork  River  as  far  downstream  as  Rock  Creek.  Metals  impacts  were  most 
severe  at  the  uppermost  station  and  generally  declined  with  distance 
downstream.  As  metals  impacts  diminished,  the  large  nutrient  load  was 
finally  assimilated  and  organic  pollution  was  a major  cause  of  impairment 
in  the  Clark  Fork  River.  Biointegrity  was  highest  below  the  confluence  of 
Rock  Creek  at  Turah  and,  since  1989,  above  Deer  Lodge.  Biointegrity 
improved  significantly  at  stations  on  the  Clark  Fork  River  near  Dempsey 
and  at  Sager  Lane  during  the  last  three  years  of  monitoring. 

The  lower  Blackfoot  River  was  among  the  healthiest  stations  in  the  study 
area  and,  below  the  Blackfoot’s  confluence,  biointegrity  in  the  Clark  Fork 
River  was  only  slightly  impaired.  Impairment  due  to  metals  was  negligible 
below  the  Blackfoot  River.  Mild  organic  pollution  caused  a slight  loss  of 
biological  integrity  from  Missoula  downstream  to  the  Flathead  River. 
Deleterious  impacts  were  most  evident  from  Harper  Bridge  to  Alberton. 

For  the  study  area  as  a whole,  there  was  a significant  trend  of  increasing 
biointegrity  from  1986  to  1992.  The  improvement  was  modest,  as  mean 
biointegrity  improved  from  65%  in  1986  to  71%  in  1991  and  declined  to 
69%  in  1992.  For  the  seven  year  monitoring  period,  20  of  24  stations 
exhibited  weak  positive  trends.  However,  a statistically  significant  trend 
was  evident  at  only  one  station,  the  Clark  Fork  near  Dempsey.  Impacts 
from  organic/nutrient  pollution  were  particularly  wide-spread  and  severe 
during  years  of  low  stream  flow. 


Mean  biointegrity  (%)  of  stream  reaches  in  the  Clark  Fork  River  Basin 
during  August,  1986  to  1992.  The  metals  and  organic  subsets  consisted  of 
metrics  considered  most  sensitive  to  each  type  of  pollution. 


m biointegrity  ♦ organic  subset  o metals  subset 


Stream  reaches:  SBC  = Silver  Bow  Creek,  CFR1  = Clark  Fork  River  from  Warm  Springs  Creek  to  the  Little 
Blackfoot  River,  CFR2  = Clark  Fork  River  from  the  Little  Blackfoot  River  to  Turah,  CFR3  = Clark  Fork 
River  from  the  Blackfoot  River  to  the  Bitterroot  River,  CFR4  = Clark  Fork  River  from  the  Bitterroot  River 
to  Alberton,  CFR5  = Clark  Fork  River  from  Alberton  to  the  Flathead  River. 


Mean  biointegrity  (%)  in  the  Clark  Fork  River  Basin  during  seven  years  of 
monitoring  (100  samples  per  year). 
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1.  INTRODUCTION 


As  part  of  a comprehensive  environmental  surveillance  program  of  the 
Clark  Fork  River  and  selected  tributaries,  the  Montana  Department  of 
Health  and  Environmental  Sciences  Water  Quality  Bureau  conducts  annual 
aquatic  macroinvertebrate  surveys.  The  program  began  in  1984  as  a water 
quality  study  of  the  lower  230  miles  of  the  Clark  Fork  (Ingman  1985). 

The  program  has  evolved  and  since  1986,  benthic  organisms  have  been 
monitored  at  25  locations  in  approximately  300  miles  of  the  drainage  from 
Silver  Bow  Creek  to  Thompson  Falls  Reservoir. 

Macroinvertebrates  are  good  indicators  of  water  quality  and  environmental 
conditions  and  are  commonly  used  to  evaluate  environmental  impacts  to 
streams.  Healthy  streams  support  diverse  and  dynamic  macroinvertebrate 
assemblages  that  include  mayflies  (Ephemeroptera),  stoneflies  (Plecoptera) 
caddisflies  (Trichoptera),  true  flies  (Diptera),  beetles  (Coleoptera)  and 
many  others.  These  organisms  provide  energy  pathways  from  primary 
producers  (algae)  and  organic  material  to  consumers  (fish,  humans,  etc.). 
Because  they  are  an  integral  component  of  stream  ecosystems, 
macroinvertebrate  communities  change  when  pollutants  are  present. 

Impacts  from  sediments,  nutrients  and  organics,  metals  and  other  toxic 
substances  include  characteristic  changes  in  the  macroinvertebrate 
community.  A stream's  biointegrity,  or  "the  capability  of  supporting  and 
maintaining  a balanced,  integrated,  adaptive  community  having  species 
composition,  diversity  and  functional  organization  comparable  to  that  of 
natural  habitat  of  the  region"  (Karr  and  Dudley  1981)  can  be  assessed  using 
macroinvertebrates. 

Previous  reports  (McGuire  1987,  1989a  & b)  provided  information  useful 
for  water  quality  management  by  characterizing  macroinvertebrate 
assemblages  throughout  the  river,  evaluating  environmental  impacts  at  each 
station  and  providing  a baseline  for  future  monitoring.  McGuire  (1990) 
evaluated  the  1986-88  data  for  differences  among  years  and  stream 
reaches.  Wisseman  (1993)  developed  an  integrated  assessment  of  metrics 
based  on  the  U.S.  EPA  Rapid  Bioassessment  Protocols  (Plafkin  et  al.  1989) 
to  evaluate  the  1986-90  data.  In  this  report,  the  integrated  assessment  is 
refined  and  the  1991  and  1992  data  are  added  to  the  database.  This 
approach  provides  a holistic  assessment  of  biological  integrity  that  is  less 
ambiguous  and  more  easily  interpreted  than  the  sometimes  contradictory 
interpretations  of  individual  metrics. 
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STUDY  AREA 


Since  1986,  macroinvertebrates  have  been  collected  during  early  to  mid- 
August  at  approximately  25  sites  between  the  headwaters  of  Silver  Bow 
Creek  (SBC)  and  Thompson  Falls  Reservoir  (Figure  1 and  Table  1).  A 
few  changes  in  monitoring  locations  have  been  made  over  the  years. 

Station  00,  above  the  Butte  municiple  wastewater  treatment  plant  (WWTP), 
was  added  in  1987.  In  1989,  stations  15  and  16  were  replaced  by  an 
intermediate,  station  15.5.  Station  08.5  was  added  in  1990.  The  discharge 
from  the  Warm  Springs  Ponds  was  relocated  in  1992  and  station  04  was 
dropped  as  a biological  monitoring  site. 

3.  METHODS 

3.1  Field  Work 

Benthic  macroinvertebrates  were  collected  by  Montana  Water  Quality 
Bureau  staff  during  the  second  week  of  August  during  1991  and  1992. 
Collection  methods  were  consistent  with  those  used  since  1986.  A modified 
Hess  sampler  (0.1  sq.  meter  diameter,  1000  micron  mesh  netting)  was  used 
to  collect  four  replicate  samples  at  most  stations.  However,  low  stream 
flows  during  August,  1992  prevented  Hess  sampling  at  two  headwater  sites 
and  traveling  kicknet  samples  were  collected  from  Mill-Willow  Bypass  and 
Warm  Springs  Creek  (stations  05  and  06,  respectively). 

3.2  Laboratory  Analysis 

Laboratory  methodology  was  consistent  with  that  employed  in  previous 
years.  To  facilitate  the  recovery  of  small  organisms,  rose  bengal  dye  was 
added  to  each  sample.  In  most  cases,  the  entire  sample  was  processed  using 
the  following  procedure.  Samples  were  rinsed  in  a U.S.  Standard  #30  sieve 
to  remove  the  preservative.  A small  portion  of  the  sample  was  placed  in  an 
enamel  pan  and  all  macroinvertebrates  were  removed  and  sorted  to  order. 
This  process  was  repeated  until  the  entire  sample  was  processed. 
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Tabic  1.  Clark  Fork  Basin  Project  - macroinvertebrate  stations. 


station 

nver  mile 

name 

00 

-28.0 

Silver  Bow  Creek  above  Butte  WWTP 

01 

-27.0 

Silver  Bow  Creek  below  Colorado  Tailings 

02 

-17.0 

Silver  Bow  Creek  at  Miles  Crossing  near  Ramsey 

03 

-6.0 

Silver  Bow  Creek  at  frontage  road  above  AMC  Warm  Springs 
treatment  ponds 

04 

-2.0 

Discharge  from  AMC  Warm  Springs  treatment  ponds 

05 

-2.0 

Mill-Willow  creeks  bypass  at  mouth 

06 

-0.5 

Warm  Springs  Creek  at  mouth 

07 

0.0 

Clark  Fork  River  below  Warm  Springs  Creek 

08 

8.0 

Clark  Fork  River  near  Dempsey 

08.5 

13.0 

Clark  Fork  River  at  Sager  Lane 

09 

21.0 

Clark  Fork  River  at  Deer  Lodge 

10 

36.0 

Clark  Fork  River  above  Little  Blackfoot  River 

11 

46.5 

Clark  Fork  River  at  Gold  Creek  Bridge 

12 

96.5 

Clark  Fork  River  at  Bonita 

13 

113.5 

Clark  Fork  River  at  Turah 

14 

119.5 

Blackfoot  River  near  mouth 

15 

122.0 

Clark  Fork  River  below  Milltown  Dam 

15.5 

123.5 

Clark  Fork  River  at  Missoula  city  limits 

16 

129.4 

Clark  Fork  River  above  Missoula  WWTP 

18 

131.5 

Clark  Fork  River  at  Shuffield's 

19 

134.5 

Bitterroot  River  near  mouth 

20 

142.0 

Clark  Fork  River  at  Harper  Bridge 

22 

154.0 

Clark  Fork  River  at  Huson 

23 

164.5 

Clark  Fork  River  near  Alberton 

24 

202.5 

Clark  Fork  River  at  Superior 

25 

242.0 

Clark  Fork  River  above  Flathead  River 

27 

266.5 

Clark  Fork  River  above  Thompson  Falls  Reservoir 
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Samples  containing  more  than  1,000  macroinvertebrates  were  usually 
subsampled  using  a modification  of  the  technique  suggested  by  the  U.S. 

EPA  (Plafkin  et  al.  1989).  Subsamples  consisted  of  approximately  500 
organisms  and,  depending  on  the  estimated  number  of  organisms  in  the 
sample,  represented  20  to  50%  of  the  entire  sample.  To  obtain  a 
subsample,  a portion  of  the  sample  was  evenly  distributed  in  an  enamel  pan 
divided  into  10  equal  areas  by  a grid.  All  organisms  were  removed  from 
two  or  more  randomly  selected  grids.  This  process  was  repeated  until  the 
entire  sample  was  processed.  The  number  of  grids  searched  was  constant 
for  all  subsamples  of  sample.  Densities  in  subsamples  were  multiplied  by 
the  appropriate  correction  factor  to  provide  densities  per  0.1  m Hess 
sample.  A qualitative  search  for  rare  taxa  in  the  unpicked  portion  of  the 
sample  was  conducted  by  an  experienced  entomologist  and,  if  not  present  in 
the  subsample,  these  were  added  to  the  sample  tallies. 

As  a quality  assurance  measure,  at  least  five  samples  from  each  year  were 
resorted.  Sorting  efficiency  was  calculated  by  dividing  the  number  of 
organisms  in  the  initial  sort  by  the  number  of  organisms  in  the  initial  sort 
+ resort.  For  the  1991  samples,  initial  sorting  efficiency  averaged  less  than 
95%  and,  consequently,  82  samples  were  completely  resorted.  Subsequent 
checks  of  sorting  efficiency  averaged  99%  for  1991  and  98%  for  1992. 
Organisms  were  identified  to  the  lowest  level,  usually  genus  or  species,  that 
was  consistent  with  past  years.  A few  name  changes  and  inconsistences 
were  present  in  the  present  study  and  previous  years.  These  were 
reevaluated  and  nomenclature  was  standardized  for  all  years. 

3.3  Data  Analysis 

The  analysis  used  to  evaluate  environmental  conditions  in  the  Clark  Fork 
River  was  fashioned  after  RBP  protocols  (Plafkin  et  al.  1989).  The 
average  value  per  Hess  sample  was  used  for  all  metrics.  Ten  measures  of 
macroinvertebrate  community  structure  and  function  (Table  2)  were 
incorporated  into  a single  index  of  biological  integrity.  Each  metric 
provided  a different  measure  of  the  benthic  community  and,  by  combining 
a number  of  indices,  the  reliability  and  sensitivity  of  the  overall  evaluation 
was  enhanced.  Since  biological  communities  integrate  the  effects  of  all 
environmental  stresses,  this  analysis  provided  a measure  of  cumulative 
impacts.  To  determine  biological  integrity,  each  metric  was  assigned  a 
score  (0  to  6)  based  on  it's  comparability  to  a reference  value.  Scores  for 
all  metrics  were  totaled  and  the  sum,  expressed  as  a percentage  of  the 
maximum  possible  score,  was  used  as  an  estimator  of  biological  integrity. 
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Selected  metrics  were  used  to  compare  the  relative  severity  of  metals  and 
organic/nutrient  pollution  at  each  station.  Because  macroinvertebrates 
exhibit  different  responses  to  various  types  of  environmental  stress,  the 
sensitivity  of  each  metric  differs.  Some  parameters  are  better  estimators  of 
organic  enrichment  while  others  are  more  sensitive  to  sediment  deposition 
or  toxic  pollutants.  Both  organic/nutrient  and  metals  pollution  are  known 
to  degrade  water  quality  and  impact  aquatic  life  in  the  Clark  Fork  Basin 
(Ingman  and  Kerr  1990,  McGuire  1990).  Consequently,  subsets  of  metrics 
considered  sensitive  to  organic/nutrient  and  metals  impacts  (Table  2)  were 
used  to  identify  the  relative  impacts  of  these  pollutants.  Scores  for  the 
three  metrics  in  each  subset  were  totaled  and  the  sum,  expressed  as  a 
percentage  of  the  maximum  possible  score  (18),  provided  an  estimate  of 
impacts  attributable  to  each  pollutant  The  relative  severity  of  metals  and 
organic  impacts  were  calculated  as  :(100  - % subset  biointegrity).  Metrics 
comprising  the  organic  subset  were  community  density,  biotic  index  and 
percent  relative  abundance  of  filter-feeding  macroinvertebrates.  The 
subset  used  to  quantify  metals  pollution  consisted  of  community  density, 
EPT  richness  and  metals  tolerance  index. 

Spearman  rank  correlations  (Zar  1974)  were  used  to  test  for  temporal 
trends  in  biointegrity  by  station,  stream  reach  and  for  the  study  area  as  a 
whole.  To  insure  data  comparability,  metrics  were  recalculated  for  all 
previous  years.  The  fixed  reference  for  all  stations  and  years  facilitated 
the  trend  analysis.  When  indicated,  a one-way  analysis-of-variance 
(ANOVA)  and  Newman-Keuls  range  test  (Zar  1974)  were  used  to  test  for 
differences  among  years. 

The  metrics  and  scoring  criteria  (Table  1)  were  selected  specifically  for  the 
Clark  Fork  Basin.  Criteria  were  based  on  the  ranges  of  values  reported  in 
the  Clark  Fork  drainage  (Averett  1961,  Canton  and  Chadwick  1985, 
Chadwick  et  al.  1986,  EA  Engineering  1991,  Ingman  et  al.  1990,  Janik 
and  Melancon  1982,  McGuire  1984,  1987,  1989a  & b,  1990.  Montana 
Power  Company  1982,  Rades  1985,  Spence  1975,  and  Wisseman  1993)  and 
comparable  streams  throughout  Montana  (Kerr  1988,  McGuire  1983a  & b, 
1992,  unpublished  data).  Metrics  and  the  rationale  for  their  use  are 
described  below. 
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Macroinvertebrate  Density 


Total  macroinvertebrate  density  is  an  important  feature  of  community 
structure  and,  when  carefully  interpreted,  can  be  a useful  indicator  of 
several  different  environmental  conditions.  Macroinvertebrate  density 
tends  to  increase  in  response  to  organic  and/or  nutrient  enrichment  and  the 
magnitude  of  the  increase  can  be  used  to  gauge  the  significance  of  the 
pollution.  Conversely,  macroinvertebrate  density  may  be  reduced  by  toxic 
substances  such  as  metals,  or  severe  habitat  degradation. 

Two  metrics  were  based  on  macroinvertebrate  density  with  unusually  high 
and  low  densities  considered  indicative  of  environmental  perturbation. 
Densities  between  550  and  2,000  organisms  per  sample  received 
maximum  scores  for  both  metrics.  Densities  greater  than  2,000  per  sample 
were  attributable  to  organic  pollution  and/or  enhanced  primary  production 
caused  by  nutrient  enrichment  Since  metals  toxicity  is  well  documented  in 
the  upper  Clark  Fork  Basin  (Ingman  and  Kerr  1990,  many  others),  low 
macroinvertebrate  densities  were  considered  an  index  of  metals  pollution. 
Because  toxic  impacts  can  diminish  typical  biological  responses  to  organic 
pollution  (McGuire  1990),  the  organic  metric  (high  densities)  was  not 
calculated  when  densities  were  suppressed  below  550  organisms  per  sample 
(0.1  sq.  meters). 

Taxa  Richness 

Taxa  richness,  or  the  number  of  macroinvertebrate  taxa  per  Hess  sample, 
was  probably  the  single  best  measure  of  environmental  condition  in  the 
Clark  Fork  River  drainage.  It  is  a robust  measure  of  biological  integrity 
since  the  loss  of  the  most  sensitive  species  to  any  stress  will  affect  the 
index.  The  range  for  scoring  this  metric  was  14  to  40  taxa  per  Hess 
sample.  A relatively  narrow  range,  skewed  toward  the  upper  end  of  the 
scale,  was  used  to  maximize  the  sensitivity  of  this  metric  to  forms  of 
degradation  causing  small  reductions  in  taxa  richness. 


7 


Shannop  Diversity 


Shannon  diversity  is  a widely  used  index  of  environmental  condition 
(Weber  1973)  and  appeared  to  be  a reliable  measure  of  combined 
environmental  stresses  in  the  Clark  Fork  drainage.  This  index  has  two 
components  and  is  influenced  by  taxa  richness  and  the  distribution  of 
individuals  among  taxa  (evenness).  It  was  originally  developed  as  a 
measure  of  organic  pollution  but  does  respond  to  other  forms  of 
environmental  stress.  Therefore,  it  was  included  as  a general  index  of 
biological  integrity. 

EPT  to  Chironomidae  Ratio  (EPT/EPTC) 

This  metric,  originally  proposed  by  the  EPA  (Plafkin  et  al.  1989),  is  based 
on  relative  abundances  of  indicator  groups.  Most  Ephemeroptera, 
Plecoptera  and  Trichoptera  (mayflies,  stonefiies  and  caddisflies, 
respectively)  are  considered  sensitive  to  environmental  stresses  while 
Chironomidae,  as  a group,  are  more  tolerant.  Even  distributions  of 
individuals  among  all  four  groups  reflects  good  biotic  condition  while  a 
disproportionate  number  of  chironomids  indicates  environmental  stress.  In 
the  form  (E  + P + T)  divided  by  (E  + P + T + C),  this  metric  ranges  from 
0 to  1 with  low  values  (less  than  0.55)  indicating  biological  impairment. 

Baetidae  to  Ephemeroptera  Ratio 

The  family  Baetidae  is  among  the  most  pollution  tolerant  mayflies 
(Hubbard  and  Peters  1978)  and  environmental  stress  is  indicated  when 
baetids  comprise  a large  proportion  of  the  mayfly  fauna.  This  metric 
ranges  from  0 to  1 with  high  values  (0.85)  indicating  biological 
impairment  When  no  mayflies  were  collected,  this  metric  received  a 
default  value  of  1.00. 
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Hvdropsvchinae  to  Trichoptera  Ratio 


The  subfamily  Hydropsychinae  is,  in  general,  more  tolerant  of  pollution 
than  most  other  caddisflies  (Harris  and  Lawrence  1978).  Environmental 
stress  is  indicated  when  most  of  the  caddisflies  in  a sample  are  Hydropsyche 
and/or  Cheumatopsyche.  This  metric  is  analogous  to  the 
Baetidae/Ephemeroptera  metric  and  ranges  from  0 to  1 with  high  values 
(0.85)  indicating  biological  impairment.  When  no  caddisflies  were 
collected,  this  metric  received  a default  value  of  1.00. 

Biotic  Index 

The  biotic  index  is  based  on  the  indicator  organism  approach  to  water 
quality  assessment  and  was  developed  to  detect  organic  pollution.  The 
tolerance  values  used  in  this  study  (Appendix  A)  were  taken  from 
Hilsenhoff  (1987)  and  McGuire  (1992).  This  index  is  on  a scale  of  0 to  10 
with  higher  values  indicating  more  polluted  conditions. 

Percent  Relative  Abundance  of  Filter  Feeders 

The  relative  abundance  of  functional  feeding  groups  can  provide  useful 
insights  into  energy  transfer,  food  resources  and  organic  loading  in  aquatic 
ecosystems.  Filter  feeding  insects  typically  comprise  a major  component 
(25  to  50%)  of  the  summer  macroinvertebrate  fauna  in  Montana  rivers. 
Relative  abundances  greater  than  about  50%  indicate  high  seston 
(suspended  organics)  concentrations  which  are  usually  associated  with 
organic/nutrient  enrichment,  extensive  filamentous  algae  growth  or  lake 
outflows.  This  metric  was  used  as  a measure  of  organic  pollution. 
Functional  classifications  were  based  on  Merritt  and  Cummins  (1984). 

EPT  Richness 

This  metric  summarizes  the  species  richness  of  Ephemeroptera,  Plecoptera 
and  Trichoptera  and  was  used  as  an  index  of  metals  pollution.  The 
majority  of  mayfly,  stonefly  and  caddisfly  species  are  highly  sensitive  to 
pollution.  With  a few  exceptions,  species  in  these  groups  are  among  the 
first  to  be  eliminated  by  metals  toxicity  (Wiederholm  1984,  Clements 
1991).  The  wide  scoring  range  used  for  this  metric  maximized  sensitivity 
to  toxic  pollutants  while  minimizing  the  influences  of  other  pollutants. 
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Metals  Tolerance  Index  (MTI) 


This  metric  was  developed  by  the  author  to  quantify  changes  in  community 
composition  caused  by  metals  pollution.  The  format  and  calculation  are 
based  on  HilsenhofFs  biotic  index,  with  tolerance  values  assigned  to  each 
taxa  based  on  sensitivity  to  heavy  metals  rather  than  organics.  Tolerance 
values  range  from  0 to  10  (Appendix  A)  with  higher  values  reflecting 
increasing  tolerance  to  metals  pollution.  Tolerance  values  were  assigned 
based  on  the  author’s  interpretation  of  pertinent  literature  (Clements  1991, 
Clements  et  al.  1988,  Rolin  1988,  Wiederholm  1984,  Winner  et  al.  1980, 
Yasuno  et  al.  1985,  Lynch  et  al.  1988,  Leland  et  al.  1989)  and  the 
distributions  of  taxa  within  metals  contaminated  reaches  of  the  Clark  Fork 
drainage.  The  index  was  calculated:  %RAj  (ti),  where  %RAj  is  the 

percent  relative  abundance  of  each  taxon  and  ti  is  the  tolerance  value  of  the 
taxon.  MTI  values  for  communities  dominated  by  species  intolerant  of 
metals  are  less  than  4 while  values  for  communities  comprised  of  only  the 
most  metals -tolerant  species  approach  10. 


ID 


Tabic  2 . Metrics  and  scoring  criteria  used  to  determine  biological  integrity  in  the 
Clark  Fork  River  Basin. 


Metric 

Scoring  Criteria 

6 

5 

4 

3 

2 

1 

0 

General 

Taxa  richness 

>39 

39-35 

34-30 

29-25 

24-20 

19-15 

<15 

Shannon  diversity 

>3.3 

3.3-3.0 

2.9-2.6 

2.5-2.2 

2.1-1. 8 

1.7-1. 4 

<1.4 

EPT/EPTC 

>.55 

.54-.45 

.44-35 

J4-.25 

.24-.15 

.14-.05 

<.05 

Hydropsychinae/Trichoptcra 

<.86 

.86- .87 

.88-.89 

.90- .92 

.94-.% 

.97- .99 

1.00 

Baetidae/Ephemeroptera 

<.86 

.86-.87 

.88-.  89 

.90- .92 

.94-.% 

.97- .99 

1.00 

Organic  pollution  subset 

Density 

<2000 

2000-2599 

2600-3199  3200-3799 

3800-4399 

4400-4999 

>5000 

Biotic  index 

<4.0 

4.0-4.5 

4.6-5. 1 

52-5.7 

5.8*63 

6.4-6.9 

>6.9 

% Filterer 

<51% 

51-55% 

56-60% 

61-65% 

66-70% 

71-75% 

>75% 

Metals  pollution  subset 

Density 

>550 

549-450 

449-350 

349-250 

249-150 

149-50 

<50 

EPT  richness 

>22 

21-18 

17-14 

13-10 

9-6 

5-2 

<2 

Metals  Tolerance  index 

<4.0 

4.0-4.9 

5.0-5.9 

6.0-6.9 

7.0-7. 9 

8.0-8.9 

>8.9 

Each  metric  was  scored  from  0 (severe  impact)  to  6 ( no  impact). 

Biointegrity  was  estimated  as  the  sum  of  scores  for  all  metrics  expressed  as  the  percentage  of  the  maximum 
possible  score. 

Pecent  biointegrity  for  metals  and  organic  pollution  subsets  were  based  on  a maximum  possible  score  of  18. 
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4. 


RESULTS  AND  DISCUSSION 


Identifications,  enumerations,  metric  values  and  summary  statistics  for 
1991  and  1992  samples  are  presented  in  Appendices  B and  C,  respectively. 
For  each  station,  average  metric  values,  metric  scores  and  percentage 
biointegrity  assessments  were  calculated  for  each  year  that  data  were 
available  (Appendix  D).  Biointegrity  was  expressed  as  a percentage  of  the 
maximum  possible  total  score  and  provided  a relative  measure  of 
community  health,  iligh  % biointegrity  indicated  excellent  water  quality 
and  optimal  environmental  conditions. 

4.1  Biointegrity 

Bioassessment  scores  ranged  from  12  to  94%  (Table  3)  and  reflected  the 
wide  range  of  water  quality  and  habitat  conditions  within  the  study  area. 

For  the  seven  year  monitoring  period  (Figure  2),  biological  condition  was 
categorized  as  nonimpaired  (90  to  100%),  slightly  impaired  (70  to  90%), 
moderately  impaired  (50  to  70%),  and  severely  impaired  (<50%)  using  this 
assessment  Using  this  approach,  Silver  Bow  Creek  and  the  Warm  Springs 
Pond  #2  discharge  (stations  00-04)  were  severely  impacted  while,  during 
most  years,  the  Mill-Willow  Bypass  (station  05)  and  Clark  Fork  River 
stations  07,  09,  and  12  were  moderately  impaired.  All  other  stations  were 
slightly  impaired  or  occasionally  nonimpaired.  On  one  or  more  dates, 
Warm  Springs  Creek,  Blackfoot  River,  Bitterroot  River  (stations  06,  14 
and  19,  respectively)  and  Clark  Fork  River  stations  13,  15,  18  and  24  were 
nonimpaired. 

Biointegrity  was  lowest  in  the  headwaters  of  Silver  Bow  Creek  and 
generally  increased  with  distance  downstream  (Figure  3).  Biological 
condition  improved  slightly,  but  consistently,  from  the  Colorado  Tailings 
(station  01),  to  the  Warm  Springs  Ponds  (station  04).  Benthic  community 
health  improved  significantly  in  the  Clark  Fork  mainstem  where  mean 
biointegrity  increased  from  61%  below  Warm  Springs  Creek  (station  07) 
to  85%  at  Turah  (station  13).  This  trend  was  interrupted  at  Deer  Lodge 
(station  09)  and  again  at  Bonita  (station  12)  where  biointegrity  averaged  64 
and  66%,  respectively.  The  mean  biointegrity  of  88%  at  Sager  Lane 
(station  08.5)  was  for  the  last  three  years  of  monitoring  and  may  not  be 
directly  comparable  to  other  station  means. 
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Environmental  stresses  were  less  severe  from  Milltown  Dam  downstream 
to  the  Flathead  River  (stations  15-25)  than  in  the  upper  Clark  Fork. 
Biointegrity  averaged  80%  and  ranged  from  61  to  94%  for  this  reach  of 
the  river  (Table  3).  Mean  biointegrity  (64%)  was  slightly  depressed  at 
Harper  Bridge  (station  20),  with  gradual  recovery  downstream.  Impacts  at 
this  site  were  attributable  to  nutrient  assimilation  downstream  from  the 
Missoula  WWTP. 

4.1.1  Metals  pollution 

Combined  scores  for  three  metrics  sensitive  to  metals  pollution  ranged 
from  0 to  100%  with  high  scores  indicating  no  impacts  attributable  to 
metals  (Table  4).  Silver  Bow  Creek  (stations  00-03)  continued  to  be 
seriously  impacted  by  metals  throughout  the  seven-year  monitoring  period. 
Metals  pollution  was  significantly  reduced  below  the  Warm  Springs  Ponds 
and,  compared  to  Silver  Bow  Creek,  impacts  were  minor  in  the  Clark  Fork 
mainstem.  The  relative  severity  of  metals  impacts  was  estimated  as:  100  - 
metals  subset  % biointegrity  (Figure  3).  Slight  metals-related  impacts  were 
evident  from  Warm  Springs  Creek  to  Rock  Creek  (stations  07-12). 
Downstream  from  Rock  Creek,  metals  caused  only  minor  to  no 
environmental  stress. 

4.1.2  Organic/nutrient  pollution 

Widespread  organic  and  nutrient  enrichment  was  a major  cause  of  reduced 
biointegrity  in  much  of  the  Clark  Fork  River  (Figure  3).  Combined 
scores  for  the  three  metrics  most  sensitive  to  organic  pollution  (Table  5) 
ranged  from  17  to  100%.  Except  in  the  Blackfoot  River,  organic/nutrient 
pollution  was  evident  throughout  the  study  area.  Biological  impacts  from 
nutrients  were  generally  greatest  in  the  Warm  Springs  Ponds  outflow 
(station  4).  Elsewhere,  biological  impairment  due  to  organic  and  nutrient 
pollution  was  typically  slight  to  moderate;  although,  more  severe  impacts 
occurred  at  several  locations  on  a few  dates. 
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4.1.3 


Temporal  trends 


For  the  study  area  as  a whole,  there  was  a significant  (P  = 0.01),  positive 
trend  in  the  mean  biointegrity  scores  from  1986  to  1992  (Table  2).  The 
magnitude  of  the  increase  was  modest,  with  mean  biointegrity  rising  from 
65%  in  1986  to  71%  in  1991.  Mean  study  area  biointegrity  declined 
slightly,  to  69%,  in  1992.  Spearman  rank  correlations  indicated  improved 
(positive  rs)  biointegrity  over  time  at  20  of  the  24  stations  with  sufficient 
data  for  this  analysis.  However,  the  Clark  Fork  River  near  Dempsey 
(station  08)  was  the  only  station  exhibiting  a statistically  significant 
temporal  trend.  Given  only  four  to  seven  years  of  data,  a near  perfect 
correlation  between  biointegrity  and  year  was  required  for  statistical 
significance. 

4.2  Stream  Reaches 

4.2.1  Silver  Bow  Creek  (stations  00-04) 

Biological  integrity  was  severely  impaired  by  metals  and  organic  pollution 
throughout  Silver  Bow  Creek.  Metals  remained  the  overwhelming  cause  of 
degradation  above  the  Warm  Springs  Ponds  (Figure  3).  Temporal  trends 
were  not  evident  in  Silver  Bow  Creek  (Figures  4-8). 

Biological  effects  of  metals  pollution  (Table  4)  were  most  severe  above  the 
Butte  WWTP.  Although  metals  concentrations  generally  increase  from 
station  00  to  station  03  (Ingman  and  Kerr  1990),  there  was  a slight  but 
consistent  improvement  in  biological  integrity  (Table  3)  from  the  Colorado 
Tailings  (station  01)  to  the  mouth  of  Silver  Bow  Creek  (station  04).  This 
apparent  contradiction  may  reflect  distances  from  potential  sources  of 
colonization  and/or  a buffering  effect  of  organics  in  the  Butte  WWTP 
effluent 

The  upstream  site  (station  00)  supported  a meager  assemblage  of  only  the 
most  metals-tolerant  species.  The  subset  of  metrics  responsive  to  metals 
pollution  had  a mean  value  of  10%  and  ranged  from  0%  in  1987  and  1988 
to  22%  in  1990.  Overall  biointegrity  averaged  23%  and  ranged  from  15% 
in  1989  to  35%  in  1991  (Figure  4). 
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Metals  pollution  was  generally  so  severe  as  to  preclude  biological  responses 
to  other  forms  of  pollution  in  Silver  Bow  Creek.  However,  severe 
organic/nutrient  pollution  was  sometimes  indicated  (Table  5),  particularly 
below  the  Butte  sewage  outfall  (station  01)  and  the  Warm  Springs  Ponds 
(station  04).  When  metals  impacts  were  diminished,  organic  pollution 
prevented  significant  improvement  in  biointegrity.  For  example,  metal 
concentrations  below  the  Warm  Springs  Ponds  were  generally  an  order  of 
magnitude  less  than  in  Silver  Bow  Creek  (Ingman  and  Kerr  1990)  and,  in 
the  less  toxic  environment  below  the  ponds,  organic  pollution  became  more 
evident  (Figure  3).  Scores  for  organic-sensitive  metrics  averaged  47%  at 
this  site  and  were  the  lowest  in  the  study  area  (Table  5).  Similar  conditions 
occurred  in  Silver  Bow  Creek  during  1988  and  1992  (Figures  6 and  7). 
When  the  combined  flows  of  Mill  and  Willow  creeks  were  diverted  into 
Silver  Bow  Creek  above  station  03  in  the  spring  of  1992,  biological 
responses  to  reduced  metals  concentrations  were  evident  by  August.  Six 
metrics,  including  all  three  in  the  metals  subset,  indicated  improved 
conditions  compared  with  previous  years  (Appendix  D.4).  However, 
metrics  sensitive  to  organic  pollution  declined  and  overall  biointegrity 
remained  severely  depressed. 

4.2.2  Mill-Willow  Bypass  (station  05) 

The  Mill-Willow  Bypass  was  moderately  impaired  by  metals  and  organic 
pollution  (Figure  9)  and,  consequently,  the  combined  flows  of  Mill  and 
Willow  creeks  provided  little  dilution  of  pollutants  in  the  upper  Clark  Fork 
River.  Although  biological  integrity  was  slightly  higher  at  this  site  than  in 
Silver  Bow  Creek,  it  was  lower  than  in  downstream  reaches  (Figure  3). 

Environmental  impacts  were  more  apparent  during  and  following  tailings 
removal  and  channel  reconstruction  (1990-91)  than  in  previous  years. 
Biointegrity  was  significantly  lower  (one-way  AN OVA,  P = 0.05)  in  1991 
than  in  1986  through  1989.  Data  interpretation  was  complicated  because 
low  stream  flows  prevented  Hess  sampling  in  1990  and  1992.  In  those 
years,  single  traveling-kicknet  samples  were  collected.  Kick  sample  data 
(Appendix  C)  were  similar,  but  not  directly  comparable  to  Hess  data. 

Using  a suite  of  6 metrics,  kick  samples  were  compared  to  the  Rapid 
Bioassessment  Protocols  (RBP)  Reference  for  Montana  Foothills  and 
Valleys  streams  (Bahls  et  al.  1992).  In  this  assessment,  biointegrity  scores 
were  60%  in  1990  and  53%  in  1992.  It  seems  likely  that  dewatering  and 
stream  channel  disturbance  temporarily  accentuated  impacts. 
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4.2.3 


Warm  Springs  Creek  (station  06) 


Warm  Springs  Creek  was  moderately  impaired  in  1986  and  was  slightly  to 
nonimpaired  from  1987  through  1992  (Figure  10).  The  1986  samples 
were  collected  following  a February  flood  event  which  resulted  in  elevated 
metals  concentrations.  Biointegrity  (Table  3)  and  metals  impacts  (Table  4) 
were  significantly  lower  (ANOVA,  P = 0.05)  in  1986  than  in  subsequent 
years.  Despite  partial  summer  dewatering,  biological  integrity  in  Warm 
Springs  Creek  has  recovered  from  episodic  impacts  in  1986. 

Due  to  low  stream  flow  in  1992,  a traveling-kick  sample  was  collected. 
Species  composition  was  distinct  from  previous  years  and  was  dominated 
by  low  water  velocity  species  (Appendix  C).  Metals  sensitive  species  were 
common  in  the  1992  kick  sample  and  the  metals  tolerance  metric  was  less 
than  4.0.  Compared  to  the  RBP  reference  (Wisseman  1992,  McGuire 
1992),  Warm  Springs  was  rated  at  93%  in  1992.  In  1990,  Hess  samples 
and  a traveling-kick  sample  averaged  78%  and  73%,  respectively. 

4.2.4  Clark  Fork  Reach  1 (stations  07-10) 

Environmental  condition  was  much  improved  in  the  Clark  Fork  River 
compared  with  Silver  Bow  Creek.  Biointegrity  averaged  70%  in  the  river 
reach  (CFR1)  from  Warm  Springs  Creek  to  the  Little  Blackfoot  River,  but 
was  highly  variable  among  stations  and  dates  (Table  3).  Mean  biointegrity 
for  the  reach  was  lowest  in  1986  following  an  episode  of  high  metals 
concentrations  associated  with  a mid-winter  flood.  Mean  biointegrity 
peaked  in  1991  and  exhibited  a significant  trend  of  improvement  (P  = 0.01) 
during  the  seven  year  monitoring  period.  This  was  the  only  stream  reach 
where  a significant  trend  was  documented.  Metals  pollution  reduced 
biointegrity  more  in  this  reach  than  in  downstream  reaches;  however, 
organic  pollution  also  contributed  significantly  to  reduced  biointegrity  in 
this  reach. 

The  uppermost  station  (07)  was  generally  the  most  impaired  site  on  the 
Clark  Fork  mainstem  (Figure  3).  Both  organic  and  metals  pollution 
contributed  to  impacts  at  this  site  (Figure  11).  Other  forms  of 
environmental  degradation,  such  as  partial  dewatering  and  sediment 
deposition,  were  also  indicated  when  overall  biointegrity  was  lower  than 
either  the  metals  or  organic  subsets.  Biological  impairment  was  most 
severe  at  this  site  from  1988  to  1990. 
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Biointegrity  improved  significantly  in  the  Clark  Fork  River  near  Dempsey 
(station  08)  during  the  last  three  years  of  monitoring.  Biointegrity 
averaged  68%  from  1986  to  1989  but  averaged  87%  from  1990  to  1992 
(Figure  12).  Relatively  high  biointegrity  was  maintained  downstream 
several  miles  to  Sager  Lane  (Figure  13).  Upstream  assimilation  of 
organics  originating  in  the  Warm  Springs  Ponds  appeared  to  be  the 
primary  cause  of  improvement  in  this  reach;  although,  metals  impacts  also 
declined  slightly. 

Biointegrity  declined  at  Deer  Lodge  (station  09)  as  both  metals  (Table  4) 
and  organic  (Table  5)  impacts  became  more  severe.  During  most  years, 
organic  pollution  appeared  to  be  the  most  significant  form  of  degradation 
(Figure  14).  Biointegrity  was  particularly  low  during  1986  and  1992.  A 
slight  recovery  was  noted  from  Deer  Lodge  to  above  the  Little  Blackfoot 
River  (station  10)  on  all  dates  (Table  3).  Biointegrity  averaged  64  and 
72%,  respectively,  during  seven  years  of  monitoring  at  stations  9 and  10. 
Organic  enrichment  severely  reduced  biological  health  above  the  Little 
Blackfoot  River  in  1986  and  was  the  principle  cause  of  reduced 
biointegrity  on  most  dates  (Figure  15). 

The  severity  of  organic/nutrient  impacts  in  this  reach  may  be  exacerbated 
by  upstream  metals  impacts.  If  biological  uptake  of  nutrients  is  limited  in 
upstream  reaches,  the  excess  nutrients  are  transported  downstream  and 
contribute  to  elevated  nutrient  loads.  The  consequent  increase  in  algal  and 
bacterial  production  reduces  biological  integrity  and  causes  a shift  in 
macroinvertebrate  community  structure  and  function. 

4.2.5  Clark  Fork  Reach  2 (stations  11-13) 

The  types  and  severity  of  pollution  were  highly  variable  in  this  reach  and, 
consequently,  biological  impacts  were  difficult  to  characterize.  During 
most  years,  impacts  were  most  severe  at  Bonita,  the  middle  station  in  this 
reach.  Mean  biointegrity  was  82%  at  Gold  Creek  (station  11),  66%  at 
Bonita  (station  12)  and  85%  at  Turah  (station  13).  Organic  pollution  was 
frequently  the  most  serious  cause  of  impacts  in  this  reach  and  may  have 
been  increased  by  nutrients  originating  far  upstream.  Although  metals 
impacts  contributed  to  biological  impairment  at  Gold  Creek  and  Bonita, 
their  severity  was  diminished  compared  to  upstream  sites  (Table  4). 
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On  most  dates,  the  Gold  Creek  station  was  fairly  healthy  and  biointegrity 
was  higher  than  at  upstream  monitoring  stations.  Biointegrity  was  slightly 
diminished  by  a combination  of  slight  metals  and  organic  pollution  (Figure 
16).  Relatively  severe  organic  pollution  was  evident  in  1990  when  overall 
biointegrity  and  the  organic  subset  declined  to  63  and  42%,  respectively. 

At  Bonita,  organic  pollution  ranged  from  slight  to  severe  and  was  the 
principle  cause  of  biological  impairment  (Figure  17).  Organic  pollution 
was  quite  severe  in  1988  and  1992.  Biointegrity  was  highest  at  this  site  in 
1987.  Biological  condition  and  pollution  severity  were  similar  to  those  at 
Deer  Lodge. 

The  Clark  Fork  at  Turah  was  the  healthiest  station  in  the  upper  Clark  Fork 
River  and  biointegrity  at  this  site  compared  favorably  with  stations  in  the 
middle  river.  Biointegrity  was  nonimpaired  at  this  site  in  1991  (Figure 
18).  On  other  dates,  biointegrity  was  slightly  impaired  by  mild  organic 
pollution.  Organic  pollution  was  most  severe  and  biointegrity  was  reduced 
to  it's  lowest  level  in  1988.  Metals  pollution  was  substantially  reduced 
compared  with  upstream  sites  and  significant  metals  impacts  were  absent 
below  the  Rock  Creek  confluence,  which  is  bracketed  by  sites  12  and  13. 

4.2.6  Blackfoot  River  (station  14) 

The  site  on  the  lower  Blackfoot  River  was  among  the  healthiest  stations  in 
the  study  area.  Biointegrity  averaged  87%  and  ranged  from  82  to  92%. 
The  site  was  usually  free  of  organic/nutrient  pollution  (Figure  19).  Low 
macroinvertebrate  densities  slightly  depressed  biointegrity  and  the  metals 
subset.  However,  metal-related  impacts  were  not  indicated  by  the  metals 
tolerance  index  (Appendix  D-16).  Densities  and  taxa  richness  may  have 
been  suppressed  by  poor  habitat,  other  pollutants  or  inherent  low 
productivity. 

4.2.7  Clark  Fork  Reach  3 (stations  15-18) 

From  Milltown  Dam  to  the  confluence  of  the  Bitterroot  River  was  among 
the  healthiest  reaches  of  the  Clark  Fork  River  (Table  3).  Biointegrity 
averaged  82%  while  the  organic  and  metals  subsets  averaged  74  and  86%, 
respectively.  Dilution  by  the  Blackfoot  River  and  retention  of  metals  in 
Milltown  Reservoir  improved  biointegrity  in  this  reach. 
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Although  only  three  years  of  data  were  collected  there  (Figure  20),  the  site 
below  Milltown  Dam  (station  15)  had  the  highest  biointegrity  in  the  study 
area.  Biointegrity  was  slightly  lower  at  stations  in  Missoula  (stations  15.5 
and  16,  respectively)  than  at  adjacent  stations.  Slight  nutrient  enrichment 
was  indicated  (Figures  21  and  22)  and  habitat  degradation  limited 
biointegrity  at  these  sites.  Station  15  will  be  reestablished  in  1993. 

Impacts  attributable  to  the  Missoula  WWTP  discharge  were  not  evident  at 
Shuffield's  (station  18)  located  below  the  mixing  zone.  During  each  year, 
biointegrity  was  slightly  higher  at  this  site  than  at  stations  above  the 
Missoula  WWTP  discharge.  Mean  biointegrity  at  Shuffield's  was  85% 
(Figure  23). 

4.2.8  Bitterroot  River  (station  19) 

Environmental  conditions  were  fairly  good  in  the  lower  Bitterroot  River. 
While  mild  organic/nutrient  enrichment  (Table  5)  and  sediment  deposition 
were  indicated,  biointegrity  was  relatively  high  (Table  2).  Significant 
metals-related  impacts  were  not  detected.  Biointegrity  was  highest  in  1989 
and  lowest  in  1986  (Figure  24);  no  temporal  trend  was  apparent. 

4.2.9  Clark  Fork  Reach  4 (stations  20-23) 

Biological  integrity  was  slightly  diminished  in  this  reach  compared  with 
adjacent  stream  reaches  (Table  3).  Mean  biointegrity  was  76%  and  organic 
pollution  was  the  principle  cause  of  impacts  throughout  the  reach.  Mean 
biointegrity  was  lowest  at  Harper's  Bridge  (station  20)  and  increased 
slightly  downstream  to  Alberton  (station  23).  Biointegrity  was  consistently 
lower  at  Harper's  Bridge  than  at  Shuffield’s  (station  18).  The  impacts  at 
Harper's  Bridge  were  attributable  to  assimilation  of  nutrients  from  the 
Missoula  WWTP  and  nitrogen  from  the  Bitterroot  River.  Biological 
impairment  was  most  severe  during  the  1988  drought  which  may  have 
increased  impacts  from  point  sources.  Impacts  were  least  severe  in  1989. 
No  temporal  trends  were  indicated  (Figures  25-27). 
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4.1.10  Clark  Fork  Reach  5 (stations  24-25) 

From  Superior  to  the  Flathead  River,  the  Clark  Fork  supported  a healthy 
benthic  fauna.  Mean  biointegrity  was  the  highest  in  the  study  area  (Table 
2).  Slight  organic  enrichment  was  indicated  (Table  4),  but  impacts  were 
minimal.  Metals  pollution  was  negligible  in  this  river  reach.  Biointegrity 
was  highest  in  1992  and  lowest  in  1989  (Figures  28-29).  Temporal  trends 
were  not  evident  at  these  stations. 

4.1.11  Lower  Clark  Fork  River  (station  27) 

Only  one  site  in  the  lower  river,  located  above  Thompson  Falls  Reservoir, 
has  been  monitored  over  several  years.  Biointegrity,  and  particularly, 
scores  for  the  organic  metric  subset,  indicated  moderate  to  severe  impacts 
(Figure  30).  From  1987  to  1992,  mean  biointegrity  was  67%.  However, 
this  analysis  was  designed  to  evaluate  conditions  in  the  upper  and  middle 
river  basin  and  may  not  have  accurately  reflected  biological  condition  in 
the  lower  Clark  Fork.  The  Flathead  River,  which  provides  more  than  half 
of  the  stream  flow,  has  a strong  influence  on  conditions  in  this  reach. 

The  environment  in  the  lower  river  was  much  different  than  in  upstream 
reaches  and  the  relatively  low  bioassessment  scores  may  have  been  due  to 
limitations  of  the  analysis  rather  than  poor  water  quality.  Station  27  was 
located  in  a depositional  reach  with  smaller  substrates  than  at  most  other 
stations  and  the  benthic  fauna  was  quite  different  at  this  site  than  elsewhere 
in  the  basin.  Consequently,  metrics  sometimes  gave  contradictory  results 
and  the  accuracy  of  the  assessment  for  this  location  is  questionable.  For 
instance,  organic  pollution  was  contraindicated  by  low  macroinvertebrate 
density.  However,  on  three  occasions  community  density  fell  below  the 
threshold  used  to  indicate  toxic  conditions  and  this  metric  was  excluded 
from  the  analysis  (Appendix  D-27).  When  this  occurred,  the  remaining 
two  metrics  in  the  organic  pollution  subset  indicated  rather  severe 
degradation. 

The  macroinvertebrate  community  above  Thompson  Falls  Reservoir  may 
be  typical  of  a relatively  pollution-free  large  river  with  high  summer  water 
temperatures  and  fluctuating  water  levels.  The  dominant  taxa  were 
different  then  at  upstream  stations  and  the  benthic  assemblage  included 
several  taxa  that  were  unique  to  this  site.  The  limpet,  Fisherola  nutalli  was 
collected  at  this  site  in  1992.  This  species  is  a candidate  for  Endangered 
Species  Act  listing  and  has  not  been  previously  reported  in  Montana. 
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Tabic  3.  Macroin  vertebrate  biointegrity  (%)  and  Spearman  rank  correlation  coefficients  (rs) 
for  Clark  Fork  River  Basin  stations  and  reaches  - August,  1986-92. 
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C.V.(%) 

rs 
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00 
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15 
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36 
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.96 

01 

38 
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32 

12 

26 
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40 
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.48 

02 

22 

33 
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35 

33 

37 

28 

32 

16 

33 

.47 

03 

38 

40 

35 

50 

43 

43 

43 

42 

11 

.63 

.13 

04 

45 

44 

44 

47 

41 

45 

44 

4 
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.96 

05 

58 

61 

68 

61 

43 

58 

16 

-.21 

.74 

06 

48 

78 

80 

82 

78 

91 

76 

19 

.75 

.08 

07 

61 

68 

52 

59 

55 

65 

65 

61 

10 

.09 

.85 

08 

71 

65 

71 

65 

85 

88 

88 

76 

14 

.75 

.05 

08.5 

88 

88 

89 

88 

1 

09 

50 

65 

62 

73 

61 

83 

55 

64 

17 

21 

.65 

10 

52 

68 

71 

80 

79 

86 

68 

72 

15 

.52 

.23 

11 

86 

80 

85 

88 

63 

89 

85 

82 

11 

.11 

.82 

12 

64 

80 

59 

77 

61 

64 

56 

66 

14 

-.52 

23 

13 

88 

79 

74 

89 

85 

92 

85 

85 

7 

.29 

.53 

14 

82 

83 

90 

85 

92 

88 

89 

87 

4 

.61 

.15 

15 

82 

94 

92 

89 

7 

15.5 

77 

68 

79 

82 

77 

8 

.80 

.20 

16 

70 

82 

83 

78 

9 

18 

73 

88 

91 

80 

86 

91 

83 

85 

8 

.23 

.61 

19 

79 

83 

82 

91 

85 

86 

79 

84 

5 

22 

.64 

20 

71 

77 

61 

79 

73 

79 

76 

74 

9 

.40 

38 

22 

62 

86 

68 

89 

88 

71 

74 

77 

14 

.32 

.48 

23 

77 

71 

76 

83 

79 

74 

88 

78 

7 

.46 

.29 

24 

90 

79 

76 

73 

88 

85 

92 

83 

9 

.29 

.54 

25 

83 

85 

82 

76 

80 

83 

88 

82 

5 

.13 

.79 

27 

65 

68 

64 

67 

72 

67 

67 

4 

.38 

.46 

mean 

65 

67 

67 

68 

68 

71 

69 

69 

3 

.95 

.001 

Reach* 

SBC 

33 

27 

33 

28 

31 

35 

27 

30 

11 

-.09 

.85 

CFR1 

59 

67 

64 

69 

74 

82 

73 

70 

11 

.86 

.01 

CFR2 

79 

80 

73 

85 

70 

82 

75 

78 

7 

-.07 

.88 

CFR3 

75 

88 

89 

79 

77 

85 

83 

82 

7 

.07 

.88 

CFR4 

70 

78 

68 

84 

80 

75 

79 

76 

7 

.43 

.34 

CFR5 

87 

82 

79 

75 

84 

84 

90 

83 

6 

.31 

30 

Stream  reaches:  SBC  = stations  00-03,  CF1  = stations  07-10,  CF2  = stations  11-13,  CF3  = stations  15-18 


CF4  = stations  20-23,  CF5  = stations  24-25. 
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Tabic  4.  Macroinvcrtcbratc  biointegrity  (%)  as  measured  by  metrics  sensitive  to  metals 

pollution*  and  Spearman  rank  correlation  coefficients  (rs)  for  Clark  Fork  River  Basin 
stations  and  reaches  - August,  1986-92. 
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P value 

00 
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11 

22 

17 

11 

10 

87 
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.14 

01 
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44 

33 
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32 

40 
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28 

39 

28 

22 
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44 
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.73 

03 

22 

17 

44 

28 

22 

28 
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30 

41 
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.14 

04 

61 

61 
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67 

67 

61 
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.41 
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05 

61 

72 

67 
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50 

64 

14 
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50 
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67 

72 

67 

83 

66 
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07 

72 

72 

72 

72 

72 

72 

72 

72 

0 

.00 

1.00 

08 

78 

72 

72 

72 

72 

83 

83 

76 

7 

JO 

.26 
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83 

83 

83 

83 

0 

09 

72 

78 

72 

83 

72 

78 

72 

75 

6 

.00 

1.00 

10 

92 

78 

78 

67 

78 

83 

78 

79 

9 

-.22 

.64 

11 

83 

78 

78 

89 

67 

83 

78 

79 

9 

-.17 

.72 

12 

78 

83 

83 

78 

72 

78 

78 

79 

5 

-.46 

30 

13 

78 

89 

94 

83 

78 

89 

94 

86 

8 

.37 

.42 

14 

61 

83 

83 

67 

83 

72 

100 

78 

16 

32 

.23 

15 

83 

94 

94 

90 

7 

15.5 

72 

78 

83 

83 

79 

7 

.95 

.05 

16 

83 

89 

89 

87 

4 

18 

83 

89 

89 

83 

89 

89 

94 

88 

4 

.66 

.11 

19 

83 

89 

89 

94 

83 

89 

89 

88 

4 

.24 

.61 

20 

83 

83 

78 

78 

78 

83 

83 

81 

3 

.00 

1.00 

22 

83 

89 

83 

89 

78 

83 

83 

84 

5 

-.34 

.48 

23 

89 

83 

89 

89 

89 

83 

89 

87 

3 

.00 

1.00 

24 

89 

83 

89 

83 

94 

83 

94 

88 

6 

.30 

31 

25 

67 

89 

94 

83 

89 

83 

89 

85 

10 
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.89 

27 

72 

78 

72 

78 

78 

78 

76 

4 

.62 

.19 

mean 

69 

69 

73 

69 

70 

71 

74 

72 

3 

.70 

.08 

Reach 

SBC 

22 

13 

32 

25 

28 

25 

27 

24 

24 

.47 

.29 

CFR1 

79 

75 

74 

74 

75 

80 

78 

76 

3 

22 

.64 

CFR2 

80 

83 

85 

83 

72 

83 

83 

81 

5 

.06 

.90 

CFR3 

83 

91 

91 

78 

84 

86 

89 

86 

6 

.02 

.97 

CFR4 

85 

85 

83 

85 

82 

83 

85 

84 

2 

-30 

32 

CFR5 

78 

86 

92 

83 

92 

83 

92 

86 

6 

.45 

.31 

* metals  metric  subset:  metals  tolerance  index,  EPT  richness  and  community  density. 
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Tabic  5.  Macroinvcrtcbratc  biointegrity  (%)  as  measured  by  metrics  sensitive  to  organic 

pollution*  and  Spearman  rank  correlation  coefficients  (rs)  for  Clark  Fork  River  Basin 
stations  and  reaches  - August,  1986-92. 
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Figure  2.  Biointegrity  (%)  at  stations  in  the  Clark  Fork  River  drainage 
during  August,  1986  to  1992. 
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Figure  3.  Mean  biointegrity  (%)  and  the  relative  severity  of  organic  and 
metals  pollution  at  stations  in  the  Clark  Fork  River  drainage,  1986  to  1992. 
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Figure  4.  Biointegrity  (%)  in  Silver  Bow  Creek  above  the  Butte 
WWTP:  station  00,  1987  to  1992. 
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Figure  5.  Biointegrity  (%)  in  Silver  Bow  Creek  below  the  Colorado 
Tailings:  station  01,  1986  to  1992. 
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Figure  6.  Biointegrity  (%)  in  Silver  Bow  Creek  at  Miles  Crossing  near 
Ramsey:  station  02,  1986  to  1992. 
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Figure  7.  Biointegrity  (%)  in  Silver  Bow  Creek  above  the  Warm  Springs 
ponds:  station  03,  1986  to  1992. 
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Figure  8.  Biointegrity  (%)  in  Silver  Bow  Creek  below  the  Warm 
Springs  ponds:  station  04,  1986  to  1991. 
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Figure  9.  Biointegrity  (%)  in  the  Mill-Willow  creeks  bypass:  station  05, 
1986  to  1991. 
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Figure  10.  Biointegrity  (%)  in  Warm  Springs  Creek:  station  06, 
1986  to  1991. 
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Figure  11.  Biointegrity  (%)  in  the  Clark  Fork  River  below  Warm 
Springs  Creek:  station  07,  1986  to  1992. 


G biointegrity  • organic  subset  9 metals  subset 


28 


Figure  12.  Biointegrity  (%)  in  the  Clark  Fork  River  near  Dempsey: 
station  08,  1986  to  1992. 


□ biointegrity  • organic  subset  o metals  subset 


Figure  13.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Sager  Lane: 
station  08.5,  1990  to  1992. 
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Figure  14.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Deer  Lodge: 
station  09,  1986  to  1992. 
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Figure  15.  Biointegrity  (%)  in  the  Clark  Fork  River  above  the  Little 
Blackfoot  River  station  10,  1986  to  1992. 
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Figure  16.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Gold  Creek 
Bridge:  station  11,  1986  to  1992. 
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Figure  17.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Bonita: 
station  12,  1986  to  1992. 
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Figure  18.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Turah: 
station  13,  1986  to  1992. 
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Figure  19.  Biointegrity  (%)  in  the  Blackfoot  River  near  mouth: 
station  14,  1986  to  1992. 
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Figure  20.  Biointegrity  (%)  in  the  Clark  Fork  River  below  Milltown 
Dam:  station  15,  19 86  to  1988. 
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Figure  21.  Biointegrity  (%)  in  the  Clark  Fork  River  near  the  Missoula 
city  limits:  station  15.5,  1989  to  1992. 
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Figure  22.  Biointegrity  (%)  in  the  Clark  Fork  River  above  the  Missoula 
WWTP:  station  16,  1986  to  1988. 
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Figure  23.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Shuffield's: 
station  18,  1986  to  1992. 
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Figure  24.  Biointegrity  (%)  in  the  Bitterroot  River  near  mouth: 
station  19,  1986  to  1992. 
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Figure  25.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Harper  Bridge: 
station  20,  1986  to  1992. 


Q biointegrity  • organic  subset  O metals  subset 


35 


Figure  26.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Huson: 
station  22,  1986  to  1992. 
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Figure  27.  Biointegrity  (%)  in  the  Clark  Fork  River  near  Alberton: 
station  23,  1986  to  1992. 
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Figure  28.  Biointegrity  (%)  in  the  Clark  Fork  River  at  Superior: 
station  24,  1986  to  1992. 
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Figure  29.  Biointegrity  (%)  in  the  Clark  Fork  River  above  the  Flathead 
River:  station  25,  1986  to  1992. 
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Figure  30.  Biointegrity  (%)  in  the  Clark  Fork  River  above  Thompson 
Falls  Reservoir:  station  27,  1987  to  1992. 
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5. 


CONCLUSIONS 


1.  The  composition  and  structure  of  macroinvertebrate  assemblages 
reflected  a wide  range  of  environmental  conditions  and  water  quality  in  the 
300  miles  of  the  Clark  Fork  River  drainage  that  were  surveyed. 


2.  For  the  study  area  as  a whole,  there  was  a significant  trend  of 
increasing  biointegrity  from  1986  to  1992.  Weak  positive  trends  were 
indicated  at  20  of  24  stations;  however,  year-to-year  variability  precluded 
statistical  significance  at  all  but  one  of  those  stations. 


3.  Silver  Bow  Creek  was  severely  polluted  by  metals,  nutrients  and 
organic  pollutants  throughout  the  seven-year  monitoring  period.  Metals 
toxicity  depressed  biological  integrity  and  restricted  the  benthic  fauna  to  a 
few  tolerant  species.  Biological  responses  to  nutrient  and  organic 
enrichment  were  usually  limited  in  the  prevailing  toxic  environment. 
When  metals  impacts  diminished,  organic  pollution  prevented  significant 
improvement  in  biointegrity. 


4.  The  Warm  Springs  Ponds  greatly  reduced  the  severity  of  metals 
pollution  in  Silver  Bow  Creek.  However,  as  toxicity  was  reduced, 
biological  responses  to  organic  enrichment  became  apparent  Biological 
integrity,  although  slightly  higher  than  above  the  ponds,  was  severely 
depressed  by  organic  pollution. 

5.  Biological  integrity  improved  significantly  in  Warm  Springs  Creek 
during  the  monitoring  period  and,  despite  partial  dewatering,  macroin- 
vertebrate biointegrity  was  nonimpaired  during  1991  and  1992. 


6.  Biointegrity  was  much  higher  in  the  upper  Clark  Fork  River  than  in 
Silver  Bow  Creek.  However,  both  metals  and  organic  pollution  were 
apparent  and  reduced  biointegrity  in  the  upper  Clark  Fork  River. 
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7.  Metals  pollution  in  the  Clark  Fork  River  was  most  severe  in  the 
headwaters;  however,  significant  impacts  were  evident  downstream  as  far 
as  Bonita.  Below  the  confluence  of  Rock  Creek,  metals-related  impacts 
were  minimal  to  non -detectable. 


8.  Organic/nutrient  pollution  was  evident  at  all  sites  on  the  Clark  Fork 
mainstem.  The  most  deleterious  impacts  were  in  the  upper  river,  from 
Deer  Lodge  to  the  confluence  of  the  Little  Blackfoot  River  and  at  Bonita. 
In  the  middle  river,  biointegrity  was  depressed  as  a result  of  organic  and 
nutrient  pollution  from  Harper  Bridge  to  Alberton. 


9.  Impacts  attributable  to  organic  pollution  were  probably  exacerbated 
by  limited  nutrient  assimilation  in  upstream  metal-polluted  reaches. 

10.  Biointegrity  in  the  Clark  Fork  River  near  Dempsey  showed 
significant  improvement  during  the  last  three  years  of  monitoring.  Since 
1990,  the  river  reach  from  Dempsey  to  Sager  Lane  has  been  among  the 
least  impaired  in  the  study  area. 


11.  The  lower  Blackfoot  River  was  among  the  healthiest  sites  in  the 
study  area.  This  station  was  generally  free  from  impacts  attributable  to 
organic,  nutrient  or  metals  pollution  and  biointegrity  was  near  optimal. 


12.  Data  from  1986  to  1992  provide  a good  baseline  for  evaluating 
future  ecological  conditions  and  trends  of  the  Clark  Fork  River  Basin. 
These  data  will  be  particularly  useful  in  documenting  the  effectiveness  of 
remedial  actions  in  the  upper  basin. 
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APPENDIX  A 


Macroiavertebrate  Checklist  for  the  Clark  Fork  River 
with  biotic  and  metals  tolerance  values 
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Appendix  A.  Aquatic  macroinvertebrates  collected  from  the  Clark  Fork  River 
basin  daring  August,  1986-1992  and  tolerance  values  used  to  calculate 
biotic  and  metals  tolerance  indices. 


class  order  family genus  species 

INSECTA  ~ 

Coleoptera 

Dytiscidae 

Agabetes  sp. 

Agabus  sp. 

Dcroaectes  sp. 

Hydroprus  sp. 

Hydrovatus  sp. 

Hygrotus  sp. 

Illybius  sp. 

Oreodytcs  spp. 

Elmidae 

C'eptelmis  ornata 
Dubiraphia  sp. 
Heterlimnius  corpulentus 
Lara  a vara 
MicrocylJoepus  sp. 
Narpus  concolor 
Optioscrvus  spp. 
Ordobrevia  sp. 

Stenelmis  sp. 

Zaitzevia  parvula 

Haliplidae 

Brycbius  sp. 

Haliplus  sp. 
Hydrophilidae 
Plecoptera 

Capniidae 

Chloroperlidae 

Chloroperlinae 
Katbroperla  perdita 

Nemouridae 

Ampbincmura  sp. 

Zapada  emetipes 
Malenka  sp. 

Perlidae 

Ca/incuria  califomica 
CJaassenia  sabulosa 
Hcsperoperla  padfica 

Perlodidae 

Isopcrla  sp. 

Isogeooides  sp. 

Skwala  sp. 

Pteronarcidae 

Ptcronarcclla  badia 
Pteronarcys  califomica 
Taeniopterygidae 


biotic  index  metals  tolerance 


7 


4 
6 

3 
1 

5 
2 
5 
5 
5 

4 


4 

4 

3 
1 

4 
1 

5 
3 
3 
3 
7 


1 

1 

1 

2 

3 

1 

2 

3 

1 

2 

3 

3 

3 

2 

2 


7 

0 

2 

2 

1 

3 

1 

3 

3 

3 

3 

2 

3 

4 
1 
1 


Appendix  A.  continued. 


class  order  family genus  species biotic  index 


Diptcra 

Chironomidae 

Tanypodinae 

AbJabcsmyia  sp.  8 

Macropdopia  sp.  6 

Thienemannimyia  gp.  5 

Pentaneura  sp.  6 

Prodadius  sp.  9 

Diamesinae 

Diamcsa  sp.  5 

Pagasda  sp.  1 

Pottbastia  gaeddi  gp.  2 

P.  longimanus  gp.  2 

Prodiamesinae 

Monodiatncsa  sp.  7 

Odootomcsa  sp.  4 

Prodiamesa  sp.  3 

Orthocladinae 

Cardiodadius  spp.  5 

Corynoneura  sp  7 

Cricotopus  spp.  1 

C.  (Nostocodadius)  sp.  6 

EutiefTcridla  spp.  8 

K (devonica(  gp.  8 

Naoodadius  sp.  3 

Ortbocladius  spp.  6 

Paramctriocnemus  sp.  5 

Paraphacnodadius  sp.  4 

Rbcocricotopus  sp.  4 

Symbiodadius  sp.  4 

Synortbodadius  sp.  2 

Tveteoia  sp.  5 

Chironominae 
Chironomini 

Cbironomus  sp.  10 

Cryptochironomus  sp.  8 

Dcmicryptochironomus  sp.  8 

Dicrotendipcs  sp.  8 

Eodochironom  us  sp.  10 

GJyptotcndipcs  sp.  10 

Microteodipes  sp  6 

Patachirooomus  sp.  10 

Paradadopdma  sp.  7 

Pbaenopsectra  sp  1 

Potypcdilum  spp.  6 

Psucdochironomus  sp.  5 

Xcoochironomus  sp.  4 


metals  tolerance 


3 

5 

3 

2 

5 

9 

9 

5 

5 

5 

5 

3 

9 

4 

10 

5 
9 
7 

4 

5 
4 

4 

5 
1 
1 
4 


7 

5 

4 

5 

6 
4 
4 
4 
4 
4 
4 
4 
0 


Appendix  A.  condoned. 


order  family  genus  species 

biotic  index 

metals  tolerance 

Tanytarsini 

Cladotanytarsas  sp. 

7 

3 

Micropsectm  spp. 

4 

1 

Paratanytursus  sp. 

6 

3 

Stempdlioa  sp. 

2 

0 

Rheotanytarsus  sp. 

6 

1 

Tany tarsus  sp. 

6 

3 

Tipulidae 

Antocba  sp. 

3 

4 

Dicraoota  sp. 

3 

2 

Hexatoma  sp. 

2 

2 

Tipula  sp. 

4 

3 

Athericidae 

Atberix  paebypus 

4 

4 

Simuliidae 

Sim u Hum  (Eusimulium)  spp. 

5 

5 

Simulium  (Psilozoa)  sp. 

7 

7 

Empididae 

Cbelifera  sp. 

5 

4 

Clioocera  sp. 

5 

4 

Hcmcrodromia  sp. 

6 

4 

Tanyteridae 

Protanyderus  sp. 

5 

1 

Muscidae 

Limnopbora  sp. 

6 

7 

Ceratopogonidae 

Certatopogoninae 

6 

4 

Culicidae 

Aedessp. 

7 

5 

Dolichopodidae 

Stratiomyidae 

4 

4 

Euparypbus  sp. 

7 

4 

Psychodidae 

Pcricoma  sp. 

4 

4 

Hemiptera 

Corixidae 

5 

Hesperocorixa  laevigata 
Sigara  sp. 

Saldidae 

Saida  sp. 

Lepidoptera 

Pyralidae 

Petropbila  sp. 

5 

3 

Mcgaloptera 

Sialidae 

Sialis  sp. 

4 

4 

Odonata 

Gomphidae 

Opbiogompbus  sp. 

5 

4 

Appendix  A.  continued. 


class  order  family genus  species biotic  index 

Trichoptera 

Brachycentridae 

Bracbycen  Crus  a men can  us  1 

Bracbycentrusocddentalis  2 

Glossosomatidae 

Agapetus  sp.  0 

GJossosoma  sp.  0 

Protopdla  sp.  1 

Helicopsycidae 

Hciicopsycbe  sp.  3 

Hydropsychidae 

Arctopsycbc  grandis  2 

Cb  euma  to  psych  e spp.  5 

Hydropsycbc  spp.  5 

H.  (H.)  ocddcntalis  5 

H.  (Ceratopsychc)  spp.  5 

H^C.)  cockerel li  4 

H.  (C.)  morosa?  6 

H.  (C.)  oslari  3 

H.  (C.)  slossooae  4 

Hydroptildae 

Hydroptila  spp.  6 

Leucotrichia  piedpes  2 

Neotriebia  sp.  2 

Oebrotriebia  sp.  4 

Oxyetbira  sp.  3 

Zumatricbia  ootosa  3 

Lepidostomabdae 

Lepidostoma  sp.  1 

Leptoceridae 

CcracJea  sp.  3 

Occctis  sp.  8 

Nectopsycbe  sp.  3 

Trianodes  sp.  6 

Limnephilidae 

Dicosmoecus  sp.  2 

Ecclisomyia  sp.  4 

Limnepbilus  sp.  3 

Onocosmoecus  sp.  3 

Neopbylax  sp.  3 

Philopotamidae 

Wormaldia  sp.  0 

Poiycentropididae 

PoJycentropis  sp.  6 

Psychomyiidae 

Psycbomyia  sp.  2 

Rhyacophilidae 

Rbyacopbiia  angeJeta  gp.  0 

R.  coloradensis  ev.  0 


metals  tolerance 


4 
3 

2 

2 

2 

3 

3 

5 
5 
5 

5 

4 

5 

6 

6 

4 

1 

2 

3 

2 

1 

1 

1 

3 

3 

1 

1 


2 

2 

1 

1 

1 

1 

1 


N> 


Appendix  A.  continued. 


order  family  genus  species 

biotic  index 

metals  tolerance 

Ephemeroptera 

Baeddae 

Accntrdia  insifnificans 

4 

4 

A.  turbida 

4 

3 

Bactis  puoctivcotris  (Psuedodoeoo) 

6 

3 

B.  tricaudatus 

4 

5 

Caliibaetis  sp. 

9 

1 

Diphctor  bageni 

5 

1 

Ephemerellidae 

Atteodla  margarita 

3 

1 

Caudatdlabetcrocaudata 

0 

0 

Drunella  coioradcnsis 

0 

0 

D.  d odd  si 

1 

0 

D.  flavilioea 

2 

0 

D.  graodis 

2 

1 

Ephamerdla  inennis 

4 

3 

Scrratdla  tibialis 

2 

1 

Timpanoga  bccuba 

2 

1 

Heptagcniidae 

Cioygmuia  sp. 

0 

0 

Epeorus  spp. 

2 

0 

E.  albcrtac 

2 

0 

E iongimanus 

1 

0 

Heptagenia  soltari 

3 

1 

Nixe  sp. 

4 

1 

Rbithrogcna  sp. 

0 

2 

Stcnonema  (tennintum)? 

4 

1 

Leptophlcbiidae 

Paralcptopblebia  spp. 

1 

1 

P.  bicomuta 

2 

1 

P.  debilis 

1 

1 

Siphlonuridae 

Amclctus  sp. 

0 

1 

Tricorythidae 

Tricorythodes  minutus 

4 

4 

Appendix  A.  concluded. 


class  order  family  genus  species 

biotic  index 

metals  tolerance 

ANNELIDA 

Oligochaeta 

Lumbricidac 

4 

1 

Lumbricuiidae 

4 

1 

Naididae 

8 

5 

Tubificidae 

10 

6 

Hirudinea 

Erpobdellidae 

8 

4 

Glossophoniidae 

9 

4 

Giossipbonia  complanata 

9 

4 

Hclobdclla  stagnalis 

10 

4 

CRUSTACEA 

Amphipoda 

Talitridae 

Hyallcia  aztcca 

8 

3 

Isop  - da 

Asellidae 

Cacti  do  tea  sp.  (Ascii us) 

8 

5 

Decapoda 

Astacidae 

Padfasticvs  sp. 

6 

3 

MOLLUSCA 

Gastropoda 

Ancyclidac 

Ferrissla  rivularis 

6 

1 

Lymnaeidae 

Fossaria  spp. 

6 

3 

Stagnicola  sp. 

6 

3 

Fisbcrola  nutalli 

3 

1 

Physidae 

Pbysdla  sp. 

8 

4 

Planorbidae 

Gyraulus  sp. 

8 

3 

Valvatidae 

Valvata  bumcratis 

3 

1 

Pelecypoda 

Sphaeriidae 

8 

3 

TURBELLARIA 

4 

3 

NEMATODA 

5 

5 

ACARI 

5 

5 

CNIDARIA  Hydra  sp. 

8 

3 

APPENDIX  B 


1991  Clark  Fork  River  Macroinvertebrate  Data 


MACROINVERTEBRATE  DATA 

SILVER  BOW  CREEK  above  Butte  WWTP  - STATION  00  - 15  AUG  91 

. 

Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RAi  MEAN 

S.  D. 

. . .. 

COLEOPTERA 

! 4% 

. 13 

Opdoservus  spp.  i 0 11 1 4 

6 21 1 2% 

5.3 

4.6 

, 

Zaitzcvia  sp.  | 1 

0 

0 

1 2!  0% 

0.5 

0.6 

Asa  bus  sp.  I 2 2 

3 

~2|  9|  1%' 

2.3, 

0.5 

Brychius  sp.  \ Oj  5 

3 

ill  19;  1% 

4.8 

4.6 

! i 

| 1 

DIPTERA 

| 95% 

329 

Thienemannimyia  gp.  | Oj  3 

1 

3|  7 

1% 

1.8 

1.5 

Pagastia  sp  \ 131  37 



120 

231 

17% 

57.8 

45.9 

CardiocJadius  spp.  i 39 1 149 

202 

1661  556 

40% 

139.0 

70.2 

Cricotopus  spp.  \ 22 1 50 

150 

279 

501 

36% 

125.3 

116.3 

Simulium  (Psilozoa)  , 0|  1 

0 

0 

r 

0% 

0.3 

0.5 

Limnophora  sp. 

Oi  6 

5 

7 

18 

1% 

iJ 

IT 

! 

EPHEMEROPTERA 

| 

| 

0% 

0 

Tricorythodes  minutus 

oi  1 

0 

0 

1 

0% 

0.3 

0.5 

i 

TRICHOPTERA 

I 

1% 

3 

H.  (Ceratopsychc)  spp.? 

o!  4 

3 

3 

10 

1% 

2.5 

1.7 

1 

i 



TOTAL  ORGANISMS 

77 

269 

432 

598 

1376 

344 

223 

TAXA  RICHNESS 

5 

jE3 

10 

12 

Jt 

2.6 

SHAN.  DIVERSITY 

1.66 

2.01 

1.75 

1.86 

1.92 

1.82 

0.15 

BIOTIC  INDEX 

4.88 

4.89 

5.16 

5.16 

5.09' 

5.02 

0.16 

EPT  RICHNESS 

0 

2 

1 

1 

2 

1 

0.8 

% RA.  DOMINANT 

51% 

55% 

47% 

47% 

40% 

50% 

r 4.1% 

% RA.  FILTERERS 

0%!  2% 

1%' 

1% 

1% 

1% 

0.8% 

METALS  TOLERANCE 

9.25 

8.94 

9.29 

9.38 

9.26 

9.21 

0.19 

Baetidae/Ephemeroptera 

UD 

0.00 

UD 

UD 

0.00 

1 

0.00 

11  11  11  11  a 

WifWWif 

Hydropsychinae/Trichoptera 

UD 

1.00 

1.00 

1.00 

1.00 

1.00 

0.00 

EPT  / (EPT  + CHIR.) 

0.00 

0.02 

0.01 

0.01 

0.01 

0.01 

0.01 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

SILVER  BOW  CREEK 

below 

Colorado  Tailings  - 

STATION  01 

- 15  AUG  91 

| . 

Taxon 

samplel 

sample2i  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

. 

COLEOPTERA 

_ 

2% 

8 

Opdoscrvus  spp. 

3 

5 

10 

2 

20 

1% 

5.0 

3.6 

i A sab  us  sp. 

0 

1 

0 

1 

2 

0% 

0.5 

0.6 

Wvbius  sp.  0 

1 

1 

2 

0% 

0.5 

0.6 

Oreodytes  spp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Brychius  sp. 

2 

2 

2 

1 

7 

0% 

L8 

0.5 

; i 

. 

DIPTERA 

- 

92% 

435 

Thienemaanimyia  gp. 

0 

2 

1 

1 

o 

3 

0% 

0.8 

1.0 

Pa  gas  da  sp 

14 

_5^ 

13 

8 

40 

2% 

10.0 

4.2 

Cardiodadius  spp. 

73 

149 

251 

71 

544 

29% 

136.0 

84.8 

Cric-otopus  spp. 

83 

166] 

2121 

147 

608 

32% 

152.0 

53.5 

Eukiefferielia  spp. 

9 

5 

15 

5 

34 

2% 

8.5 

4.7 

Chiron  om  us  sp. 

i 

0 

o 

0 

1 

0% 

0.3 

0.5 

SimuJium  (Psilozoa) 

103 

136 

160 

107 

506 

27% 

126.5 

26.7 

I Limnopbora  sp. 

o 

0 

? 

0 

4 

0% 

1.0 

2.0 

Chelifera  sp. 

0 

0 

o 

1 

1 

0% 

0.3 

0.5 

! 1 i 

i ANNELIDA 

6% 

30 

' Tubificidae 

16 

2i 

81 

~20 

119 

6% 

29.8 

35.0 

• 

- 

j 

TOTAL  ORGANISMS 

304 

474 

749 

365 

1892 

473 

197 

TAXA  RICHNESS 

9 

11 

10 

12 

15 

11 

1.3 

SHAN.  DIVERSITY 

2.25 

1.92 

2.24 

2.10 

2.20 

2.13 

0.16 

BIOTIC  INDEX 

6.41 

6.29 

6.54 

6.63 

6.47 

6.47 

0.15 

EPT  RICHNESS 

“o 

0 

O1 

0 

0 

o 

0.0 

% R A.  DOMINANT 

34% 

35% 

34% 

40% 

32% 

36% 

3.1% 

% R A.  FILTERERS 

34% 

29% 

21% 

29% 

27% 

28% 

5.2% 

METALS  TOLERANCE 

8.79 

8.99 

8.81 

8.96 

8.88 

8.89 

0.10 

Baetidae/Ephemeroptera 

NA 

NA 

NA 

NA 

NA 

*1.00 

~ 

it  a ii  it  1 1 

Hydropsychinae/Trichoptera 

NA 

NA 

NA 

NA 

NA 

*1.00 

1 

ii  ti  n it  ii 
11  IT  TT  Till 
TtTTTtTTtT 

EPT  / (EPT  + CHIRO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.0 

0.0 

ID's  by  D.  McGuire 

i 

i 

* default  value 



1 

i 



. MACROINVERTEBRATE  DATA 

SILVER  BOW  CREEK  at  Miles  Crossing  - STATION  02  - 15  AUG  91 


Taxon 

sampiel 

sampie2|sample3 

sample4'  SUM 

%RA 

MEAN 

S.  D. 

1 

i 

J 

COLEOPTERA 

_ . 

-i 

3%|  4 

OpCioscrvus  spp. 

5 

1 

2 

3!  11 

2%i  2.8 

1.7 

Zaitzevia  sp. 

<? 0 

1 

01  1 

o%!  0.3 

0.5 

Aeabus  sp. 

" 0!  1 

0 

I 

o%!  0.3 

0.5 

Hydrovatus  sp.  j 1 j 0 

0 

0!  1 

o%|  0.3 

0.5 

i 

j 

| 

! 

DIPTERA 

j 



48% 

55 

Thicnemannimyia  gp.  j 0 

o 

U - 0 

1 

1 

0% 

0.3 

0.5 

Pagastia  sp  j 7 

4 

23 

52 

86 

2L5, 

22.0 

Cardiodadius  spp.  7 

7 

9 

14 

37 

8% 

9.3 

3.3 

Cricotopus  spp.  ! 8 

1 

32 

22 

63 

14% 

15.8 

13.9 

Eukiefferiella  spp.  j 31  5 

13 

10t  31 

7% 

7.8 

4.6 

Simulium  (Psihzoa) 

0;  1 

0 

0 

1 

0% 

0.3 

0.5 

Cbelifera  sp. 

l!  o 

0 

0 

1 

0% 

0.3 1 

0.5 

1 

TRICHOPTERA 

i 

i 

. 

48% 

~56 

Cbcumatopsycbe  spp. 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

H.  (Ceratopsycbe)  spp.? 

73 

22 

60 

61 

216 

47% 

54.0 

22.1 

Bracb  ycentrus  americanus 

0 

2 

1 

1 

4 

1% 

1.0 

0.8 

. .. 

— 

ANNELIDA 

1% 

1 

Tubificidae 

1 

__  i, 

1 

1 

4 

1% 

1.0 

0.0 

1 

i 

I 

i 

TOTAL  ORGANISMS 

106!  45 

143 

166 

460 

115 

53 

TAXA  RICHNESS 

9 

10 

10 

lOj  15 

10 

0.5 

SHAN.  DIVERSITY 

1.71 

2.39 

2.29 

2.27!  2.31 

— 

2.17 

0.31 

BIOTIC  INDEX 

5.03 

5.00 

5.08 

4.2ll  4J5 

4.83 

0.41 

EPT  RICHNESS 

1 

2 

3 

3!  3 

T 

£ 

1.0 

% RA.  DOMINANT 

69% 

49% 

42% 

37% 

47% 

49% 

14.1% 

% RA.  FILTERERS 

69% 

56% 

43% 

38% 

48% 

51% 

13.8% 

METALS  TOLERANCE 

6.81 

7.22 

7.84 

7.89 

7.56 

7.441 

0.52 

Baetidae/Ephemeroptera 

NA 

NA 

NA 

NA 

NA 

♦1.00 

PWffWW 

Hydropsychinae/Trichoptera 

1.00 

0.92 

0.98 

0.98!  0.98 

0.97 

0.04 

EPT  / (EPT  + CHIR.) 

0.74 

0.59 

0.45 

0.39]  050 

0.54 

0.16 

ID's  by  D.  McGuire 

1 

* default  value 

! 

MACROINVERTEBRATE  DATA 


SILVER  BOW  CREEK  @ Frontage  Road  - STATION  03  - 15  AUG  91 


Taxon 

samplel!sample2 

sample3 

samp!e4 

SUM 

%RA 

MEAN 

S.  D. 



COLEOPTERA 



2 

Opdosen'us  spp.  1 

0 

o 

4 

0% 

1.0 

1.4 

Hvdrovatus  sp.  0 

5 

0 

0 

5 

1% 

1.3 

2.5 

1 DIPTERA 

46% 

101 

Tanypodiinae  i 0 

2 

0 

0 

2 

0% 

0.5 

L0 

Pa  gas  da  sp  ! 27 

30 

11 

26 

94 

11% 

23.5 

8.5 

Cardiocladius  spp.  j 36 

33 

29 

55 

153 

17% 

383 

11.5 

Cricotopus  spp.  i 23 

60 

5 

9;  97 

11% 

24.3 

25.1 

Eukiefferiella  spp. 

8 

21 

6 

15!  50 

6% 

12.5 

6.9 

Antocha  sp. 

0 

1 

1 

1 

3 

0% 

0.8 

0.5 

Simuiium  (PsUozoa) 

1 

0 

1 

3 

5 

1% 

1.3 

13 

1 1 

! 

1 MEGALOPTERA 

i 

Sialis  sp. 

0 

1 

o 

o:  i 

0% 

03 

0.5 

! 

TRICHOPTERA 

53% 

117 

Cheumatopsyche  spp. 

1 

4 

1 

3!  9 

1% 

2.3 

1.5 

Hydropsyche  occidentals 

0 

2 

1 

0 3 

0% 

0.8 

1.0 

H.  (Cera topsyche)  spp.? 

41 

139 

53 

164|  397 

45% 

99.3 

61.4 

Hydropdla  spp. 

2 

2 

o 

0,  4 

0% 

1.0 

1.2 

Brachycentrusamericanus 

6 

31 

2 

141  53 

6% 

13.3 

12.8 

TOTAL  ORGANISMS 

146 

331 

no 

293 

880 

220 

108 

! TAXA  RICHNESS 

10  13 

10 

10 

15 

11 

13 

SHAN.  DIVERSITY 

2.53 

2.54 

2.13 

2.05 

2.44 

231 

0.26 

BIOTIC  INDEX 

4.60 

4.82 

4.77 

4.68 

4.73 

4.72 

0.10 

EFT  RICHNESS  ! 4 

5 

4 

3 

5 

4 

0.8 

j % RA.  DOMINANT 

28% 

42% 

48% 

56% 

45% 

44% 

11.8% 

! % RA.  FILTERERS 

34% 

53% 

53% 

63% 

53% 

51% 

12.3% 

METALS  TOLERANCE 

8.06 

7.38 

7.42 

7.08 

7.40 

7.48 

0.41 

Baetidae/Ephemeroptera 

NA 

NA 

NA 

NA 

NA 

*1.00 

##### 

Hydropsychinac/Trichoptera 

0.84 

0.81 

0.96 

0.92 

0.88 

0.89 

0.07 

EPT  / fEPT  + CHIR.) 

0.35 

0.55 

0.53 

0.63 

0.54 

0.51 

0.12 

ID's  by  D.  McGuire 



MACROINVERTEBRATE  DATA  

AMC  POND  #2  DISCHARGE  - STATION  04  - 16  Ang  91  | 


m 

Taxon  Isamplel 

sampie2 

sample3jsample4 

SUM 

%RA 

MEAN 

S.  D. 

i 

. 

COLEOPTERA 



6% 

120' 



Opdoservus  spp.  ! 521  67 

187 

130 

436 

6% 

109.0 

62.0 

Zaitzevia  sp.  ! 1 ! 7 

24 

8 

40 

1% 

10.0 

9.8 

Microcylloepus  sp. 

1 

1 

o 

0 

2 

0% 

0.5l 

0.6 

DIPTERA 

1% 

18 

Cricotopus  spp. 

6 

1 

r 2 

7 

16 

0% 

4.0 

2.9 

Glyptoteodipes  sp. 

o 

o 

2 

0 

2 

0% 

0.5 

1.0 

Polypedilum  spp. 

3 

0 

1 

3 

7 

0% 

~L8 

1.5 

Tany tarsus  sp. 

0 

0 

2 

3 

5 

0% 

1.3 

1.5 

Simulium  (Psilozoa) 

12 

0 

18 

12 

42 

1% 

10.5 

7.5 



ODONATA 

j 

Ophiogowpbus  sp. 

0 

0 

i 

Oi  1 

0% 

0.3 

0.5 

Ea  all  a gw  a sp. 

1 

0 

0 

0!  1 

0% 

0.3 

0.5 

I 

1 

TRICHOPTERA 

_ 

89% 

1742 

Cbeumatopsycbe  spp. 

382 

276 

660 

575 

1893 

24% 

473.3 

175.6 

Hydropsychc  occiden  talis 

154 

~~7? 

232 

280 

740 

9% 

185.0 

90.4 

H.  ( Ceratopsycbe ) spp.? 

1039 | 633 

1350 

1285 

4307 

55% 

1076.8 

324.7 

Lepidostoma  sp. 

0i  0 

1 

0 

1 

0% 

0.3 

0.5 

Oecetis  sp. 

7l  0 

6 

11 

~7A 

0% 

6.0 

4.5 

Helicopsyche  borealis 

0 1 

1 

0 

2 

0% 

0.5 

0.6 

ANNELIDA 

I 

_ . 

1% 

17 

Erpobdellidae 

18 

7 

12 

25 

62 

1% 

15.5 

7.8 

Glossipbonia  complanata 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Helobdella  stagnalis 

0 

1 

~2\ 

2 

5 

0% 

1.3 

1.0 

CRUSTACEA 

j 

Hyallela  azteca 

34 

23 

36  43 

136, 

2% 

34.0 

8.3 



— 

MOLLUSCA 

! 

1% 

21 

P by  sella  sp. 

~6]  T 

18 

~45 

76 

1% 

19.01 

18.2 

Gyraulus  sp. 

0 

0 

4 

2 

6 

0% 

1.5 

1.9 

Spbaeriidae  j 0 

0 

o 

2j  2 

0% 

0.5 

1.0 

MACROINVERTEBRATE  DATA 

AMC  POND  #2  DISCHARGE 

- STATION  04  - 16  Aug  91 



j m 

Taxon 

samplel  | sample2|  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i 

1 

. 

1 

1 

. 

. 

TOTAL  ORGANISMS 

1716 

1099 

2559 

2433 

7807 

1952 

679 

1 TAXA  RICHNESS 

14 

13 

19 

16 

23 

16 

2.6 

! SHAN.  DIVERSITY 

1.74 

1.77 

1.95 

2.01 

1.92 

1.87 

0.13 

1 BIOTIC  INDEX 

5.14 

5.10 

5.10 

5.18 

5.13 

5.13 

0.04 

I EPT  RICHNESS 

4 

4 

6 

4 

6i 

5 

1.0 

% RA.  DOMINANT 

61% 

58% 

53% 

53% 

55% 

r 

56% 

3.8% 

% RA.  FILTERERS 

92% 

89% 

88% 

88% 

89% 

90% 

1.9% 

METALS  TOLERANCE 

5.85 

5.85 

5.85 

5.79 

5.83 

5.84 

0.03 

Bactidae/Ephemeroptera 

NA 

NA 

NA 

NA 

NA 

*1.00 

##### 

Hvdropsvchinae/Trichoptera 

1.00 

1.00 

1.00 

0.99 

1.00! 

1.00 

0.00 

EPT  / (EPT  + CHIR.) 

0.99 

1.00 

1.00 1 

0.99 

1.00! 

1.00 

0.00 

ID's  by  D.  McGuire 

j 

| * maximum  value  by  default 

1 

- 

MACROINVERTEBRATE  DATA 

MILL- WILLOW  BYPASS  - STATION  05  - 16  AUG  91 

Taxon 

samplel 

sample2 

sample3 

sample4i  SUM 

%RA 

MEAN 

S.  D. 

i 

| 

■ 

1 

COLEOPTERA 

! 

0% 

1 

Opdoservus  spp. 

2 

0 

1 

11  4 

0% 

ho 

0.8 

DIPTERA 



56% 

227 

Thienemannimyia  gp.  j 1|  0 

1 

0 

2 

ro% 

0.5 

0.6 

Diamesa  spp. 

O'  0 

1 

0 

1 

0% 

0.3 

0.5 

Pagasda  sp  16  j 9 

21 

9 

55 

3% 

13.8 

5.9 

Cardiodadius  spp.  \ 8:  3 

11 

11 

33 

2% 

8.3 

3.8 

Cricotopus  spp.  j 0|  0 

0 

2 

2 

0% 

05 

1.0 

EukdefFeriella  spp.  j l!  0 

4 

15 

20 

1% 

5.0 

6.9 

Paraphaeoodadius  sp.  ! 1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Tvctenia  sp.  \ 1 

1 

2 

3 

7 

0% 

1.8 

1.0 

Dicrotendipes  sp. 

0!  0 

0 

1 

1 

0% 

0.3 

0.5 

Polypedilum  spp.  1 4!  0 

9 

18 

31 

2% 

7.8 1 

7.8 

Microtendipes  sp 

3!  7 

9 

0 

19 

1 % 

4.8 

4.0 

Antocha  sp. 

2 1 

o 

1 

4 

0% 

1.0 

0.8 

Simulium  (Psilozoa) 

172|  82 

326 

148 

728 

45 % 

182.0 

103.3 

Hemerodromia  sp. 

Oi  0 

0 

1 

1 

0% 

0.3 

0.5 

\ r 

i i 

EPHEMEROPTERA 

19% 

78 

Ameletus  sp.  | 0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Baetis  tricaudatvs 

4T 

90 

82 

87 

300 

18% 

75.0 

22.9 

Drunclla  grandis 

0 

3 

~T 

0 

4 

0% 

1.0 

1.4 

Nixe  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Paraleptophlebia  debilis 

0 

0 

3 

2 

5 

0% 

1.3 

1.5 

PLECOPTERA 

0% 

1 

Hesperoperia  padfica  i 0 

0 

~0 

1 

1 

0% 

0.3 

0.5 

PteronarcdJa  badia  ! 1 

0 

0 

0 

1 

0% 

0.3 

0.5 

1 

TRICHOPTERA 

— 

25% 

102 

Cheumatopsycbe  spp.  \ 6 

2 

12 

2 

22 

1% 

5.5 

4.7 

Hydropsycbc  ocddcntalis 

9 

11 

3 

27 

~ 501 

3% 

12.5 

10.2 

Hydropsyche  cockerelli 

0 

0 

0 

3] 

0% 

0.3 1 

0.5 

H.  ( Ceratopsycbe ) spp.? 

~52} 

53 

175 

49 

329 1 

20% 

82.3 

61.9 

Hydroptila  spp. 

1 

0 

0 

_3j 

4 

0% 

1.0 

1.4 

Oecetis  sp. 

0 

1 

0 

0 

V 

0% 

0.3 

0.5 

|T 

MACROINVERTEBRATE  DATA 

MILL-WILLOW  BYPASS  - STATION  05 

- 16  AUG  91 

Taxon 

samplel1  sampie2 

sample3 

sample4'  SUM 

%RA 

MEAN 

S.  D. 

1 

1 

i 

1 

| 

I 

! 

! 

i 

1 

i 

i 

I 

1 

TOTAL  ORGANISMS 

321' 

264 

662 

383!  1630 

408 

176 

TAXA  RICHNESS 

17 

13 

17 

20 

28 

17 

2.9 

1 SHAN.  DIVERSITY 

2.28 1 

2.34 

2.12 

2.71 

2.45 

2.36 

0.25 

BIOTIC  INDEX 

5.771 

5.14 

5.75 

5.62 

5.62 

5.57 

0.30 

EFT  RICHNESS 

6i  7 

7 

8 

13 

7 

0.8 

% R A.  DOMINANT 

54%; 

34% 

49% 

39% 

45% 

44% 

9.1% 

I % RA.  FILTERERS 

74%  | 

56% 

78% 

59% 

69% 

67% 

10.9% 

METALS  TOLERANCE 

7.101 

6.28 

6.95 

6.67 

6.81 

6.75 

036 

Baetidae/Ephcmeroptera 

1.00! 

0.96 

0.94 

0.98 

0.96 

0.97 

0.02 

Hvdropsvchinae/Trichoptera 

0.99; 

0.99 

1.00 

0.96 

0.99 

0.981 

0.02 

EPT  / (EPT  + CHIR.) 

0.76 1 

0.89 

0.83 

0.74 

0.81 

0.80 

0.07 

1 ID's  by  D.  McGuire 

i 

MACROINVERTEBRATE  DATA 

WARM  SPRINGS  CREEK  near  month  - STATION  06  - 16  AUG  91 

m 

Taxon 

— 

samplel 

sample2 

samp(e3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 



. 

COLEOPTERA 

11% 

~6l 

Opdoservus  spp. 

54 

21 

29 

99 

203 

9% 

50.8 

35.1 

Zaitzevia  sp. 

1 

0 

2 

4 

7 

0% 

1.8 

1.7 

Clepteimis  oraata 

1 

1 

10 

13 

25 

1% 

6.3 

6.2 

Oreodytes  spp. 

4 

2 

0 

3 

9 

0% 

2.3 

1.7 

DIPTERA 

19% 

110 

Thienemannimyia  gp. 

3 

0 

0 

1 

4 

0% 

1.0 

1.4 

Pcatancura  sp. 

8 

1 

0 

1 

~To 

0% 

2.5 

3.7 

Pagasda  sp 

29 

24 

8 

72 

133 

6% 

33.3 

27  3 

Pottbasda  gaeddi  gp. 

5 

0 

0 

0 

5 

0% 

1.3 

23 

Cardiocladius  spp. 

0 

0 

0 

1 

~n 

0% 

0.3 

0.5 

Cricotopus  spp. 

4 

0 

0 

6 

10 

0% 

2J5 

3.0 

Eukiefferiella  spp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Parametriocnemus  sp. 

i 

0 

0 

1 

2 

0% 

0.5 

0.6 

Tvetenia  sp. 

0 

0 

1 

3 

4 

0% 

"To 

1.4 

Polypedilum  spp. 

21 

0 

0 

1 

3 

0% 

0.8 

1.0 

Microtendipes  sp  i 9 

0 

0 

0 

9 

0% 

23 

4.5 

Pbaeoopsectra  sp  ; 0 

~0 

0 

1 

1 

0% 

0.3 

03 

Rheotany tarsus  sp.  \ 1 

0 

0 

2 

3 

0% 

0.8 

1.0 

Micropsectra  spp.  | 3 

2 

18 

58 

81 

3% 

203 

26.2 

Hcxatoma  sp.  1 9 

5 

13 

12 

2% 

9.8 

3.6 

Tipula  sp.  ! 17 

1 

1 

1 

201 

1% 

5.0 

8.0 

SimuHum  (Eusimulium ) | 2 

1 

104 

2 

109 

5% 

27.3 

512 

Cb  el  if  era  sp.  j 0 

1 

3 

1 

5 

0% 

1.3 

1.3 

EPHEMEROPTERA 

7% 

40 

Baeds  tricaudatus  \ 5 

29 

30 

21 

85 

4% 

21.3 

11.6 

SerrateJIa  tibialis 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Dnwclia  doddsi 

0 

1 

1 

~0 

2 

0% 

0.5 

0.6 

DruneJIa  graadis 

10 

19 

2 

19 

50 

2% 

12.5 

8.2 

Nixe  sp. 

Tj 

0 

0 

0 

1 

0% 

0.3 

0.5 

Paralcptopblebia  memorabih  16 

0 

0 

"~ol 

16 

1% 

4.0 

8.0 

Tncorytbodes  mmutus  ! 2 

0 

0 

1 

3 

0% 

0.8 

1.0 

1 

PLECOPTERA 

12% 

67 

HcspcropcrJa  padfica  ! 3 

3 

3 

2 

11 

0% 

2.8 

0.5 

Malenka  sp.  4 

0 

0 

7 

11 

0% 

2.8 

3.4 

Skwala  parallels  i 11 

4 

19 

27 

61 

3% 

15.3 

9.9 

PteronarcclJa  badia  \ 22 

9 

66 

89 

186 

8% 

46.5 

37.4 

r- 

MACROINVERTEBRATE  DATA 

WARM  SPRINGS  CREEK  near  month  - STATION  06  - 

16  AUG  91 

i m 

Taxon 

, 

sampiel  j samplc2i  sample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

l 

| 

1 

i 



f 

i 

1 TRICHOPTERA 

1 

! 

52% 

300 

Arctopsychc  graadis 

8 

4 

36 

30 

78 

3% 

19.5 

15.9 

Cbeumatopsycbe  spp. 

31 

5 

16 

38 

90 

4% 

22.5 

14.8 

Hydropsyche  ocddentalis 

76 

62 

243 

469 

850 

37% 

212.5 

189.7 

H.  fCeratopsycbe)  spp.? 

15 

~8 

51 

64 

138 

6% 

34.5 

27.2 

HydropdJa  spp. 

10 

0 

3 

8 

21 

1% 

5.3 

4.6 

Lepidostoma  sp. 

1 

o 

o 

1 

2 

0% 

0.5 

0.6 

Occetis  sp. 

5 

9 

2 

0 

16 

1% 

4.0 

3.9 

Rhvacophila  brunnea  gp. 

0 

□j 

2 

1 

4 

0% 

1.0 

0.8 

Glossosoma  sp. 

~0 

0 

2 

0 

2 

0% 

0.5 

1.0 

! 

| | 

| MOLLUSCA 

! 

0% 

3 

PbyseJIa  sp. 

5 

0 

0 

O'  5 

0% 

1.3 

2.5 

i — — — < 1 

Gyraulus  sp. 

2 

2 

0 

o 

4 

0% 

1.0 

12 

Stagnicola  sp , 

i 

0 

1 

0 

2 

0% 

0.5 

0.6 

i i i 

1 

TOTAL  ORGANISMS 

381 

215 

668 

1059 

2323 

581 

370 

TAXA  RICHNESS 

36 

~23 

27 

33 

451 

30 

5.9 

SHAN.  DIVERSITY 

4.18 

3.45 

3.19 

3.08 

3.60 

3.48 

0.50 

1 BIOTIC  INDEX 

4.23 

3.96 

4.34 

4.24 

4.24 

4.19 

0.16 

EPT  RICHNESS 

16 

12 

15 

~~14 

20 

14 

1.7 

% R A.  DOMINANT 

20% 

29% 

36% 

44% 

37% 

32% 

10.4% 

% RA.  FILTERERS 

35% 

37% 

67% 

57% 

55% 

49% 

15.7% 

METALS  TOLERANCE 

4.85 

5.08 

4.62 

4.93 

4.84 

4.87 

0.19 

1 Baetidae/Ephcmeroptera 

0.15 

0.59 

0.88 

0.51 

0.54 

0.53 

0.30 

Hydropsychinae/Trichoptera 

0.84 

0.84 

0.87 

0.93 

0.90 

0.87 

0.05 

j EPT  / (EPT  + CHIR.-) 

0.77 

0.85 

0.94 

0.84 

0.86 

0.85 

0.07 

! ID's  by  D.  McGuire 

. MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  below  Warm  Springs  Cr  - STATION  07  -16  AUG  91 


Taxon 

samplel'sampie2 

sample3isample4!  SUM 

%RA 

MEAN  1 S.  D. 



COLEOPTERA 

16% 

223 

Opdoservus  spp.  8 8 

317 

162 

220!  787 

14% 

196.8 

96.7 

Zaitzevia  sp.  ■ 7 

20 

11 

7 

45 

1% 

11.3 

6.1 

Cleptelmis  omata  | 4 

24 

14 

19 

61 

1% 

1531 

8.5 

| 

i 



DIPTERA 

- 

j 21% 

298 

Thienemannimvia  gp.  ! 0 

0 

1 

0!  li  0% 

0.3 

0.5 

Pagastia  sp  7 

20 

4 

22 

53|  1% 

13.3 

9.1 

Cardiodadius  spp.  j 2;  2!  0 

0 

4 

0% 

m 

1.2 

Corynoneura  sp  1 0i  3 

o1 

0 

3 

0% 

0.8 

1.5 

Cricotopus  spp. 

o 4 

0 

11 

15  0% 

3.8 

5.2 

Eukiefferiella  spp. 

2;  7 

0 

1 

10 

0% 

2,5 

3U 

Ortbodadius  spp. 

o!  r 

0 

li  2 

0% 

0-3 

0.6 

Parapha en oda di  us  sp.  O'  0 

0 

1 

li 

0% 

0.3' 

0.5 

Tv e tenia  sp.  01  1 

0 

°!  1 

0% 

0.3 

0.5 

| s 

Polypedilutn  spp.  ; 12 1 20 

6 

14!  52 

1% 

13.0 

5.8 

Microtendipes  sp  | 61  6 

3 

8^  23 

0% 

5.8 

2.1 

Phaenopsectra  sp  ' 1!  2 

2 

O'  5 

0% 

1.3 

1.0 

Micropsectra  spp. 

0:  1 

0 

0!  1 

0% 

0.3 

0.5 

Antocha  sp. 

3>  2 

o 

5j  10 

0% 

2.5 

2.1 

Hexatoma  sp. 

0|  1 

1 

0 

2 

0% 

0.5 

0.6 

Simulium  (Psilozoa ) 

oi  1007 

3 

0 

1010 

18% 

252.5 

503.0 

! 



EPHEMEROPTERA 

j 

4% 

52 

Baetis  tricaudatus 

17 

125 

31 

18 

191 

3% 

47.8 

51.9 

DruneJJa  grandis 

3 

1 

4 

3 

11 

0% 

2.8 

1.3 

Tricorythodes  minutus 

1 

o 

0 

3 

4 

0% 

1.0 

1.4 

i 

1 

i 

MEGALOPTERA  I i 

Sialis  sp.  ! 0 0 

0 

1 

1 

0% 

o 

u> 

o 

L/i 

! ! 

j 

| 

PLECOPTERA 

! 

! 

8% 

118 

Hespcroperla  padfica  1 0!  6 

2 

O'  81 

0% 

2.0 

2.8 

Malenka  sp.  j 0|  2 

0 

0!  2 

0% 

0.5 

1.0 

Skwala  parallela  9 7 

5 

~7t  28 

1% 

7.0 

1.6 

Pteronarcella  badia 

47 1 210 

76 

100 i 433 

8% 

108.3 

71.2 

1 

TRICHOPTERA 

50% 

703 

Arctopsycbe  grandis  j 0 

1 

1 

0 

2 

0% 

0.5 

0.6 

Cbeumatopsycbe  spp.  j 2 

15 

_ 4 

6 27 j 0% 

6.8 1 

5.7 

Hydropsycbe  occidentals  368 

1401 

483  ^ 2601  2512  | 45% 

628.0 

523.3 

Hydropsycbe  cockerdli  ' 46 

109 

79!  24j  258 

5% 

64.5 

37.3 

Hydroptila  spp. 

o 

6 

Oj  0 6 

0% 

1.5 

3.0 

Ocbrotricbia  sp. 

o 

1 

0 1 

0% 

0.3 

0.5 

Lepidostoma  sp. 

H 0 

01  0i  1 

0% 

0.3 

0.5 

Rbyacopbila  angelita  gp. 

0 

o 

01  1:  1 

o% 

0.3 

0.5 

Helicopsycbe  borealis 

2 

0 

_!l l 

4|  0% 

1.0 

0.8 

Glossosoma  sp. 

1 0 

0!  0 

1!  0% 

« 

0.5 

m 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

below  Warm  Springs 

Cr  - STATION  07  - 

16  AUG  91 

Taxon 

samplel 

sample2 

sample3 

Q- 

a 

03 

(A 

SUM 

%RA 

MEAN 

S.  D. 

I 



! 

ANNELIDA  1 i 

! 

0% 

3 

Tubiftcidae 

6 

4 

0 

0 

10 

0% 

2.5 

3.0 

1 | 

| j 

i ' | 



MOLLUSCA 

i 

i i 

0% 

0 

Gyraulus  sp. 

0 

1 

0 

0;  1 

0% 

0.3 

0.5 

i 

i 

i 

i 

1 

TOTAL  ORGANISMS 

635 

3327 

893 

733 

5588 

1397 

1291 

1 TAXA  RICHNESS 

22 

~3T 

20 

22 

39 

24 

4.9 

1 SHAN.  DIVERSITY 

2.29 

2.35 

2.21 

2.67 

2.57 

2.38 

0.20 

BIOTIC  INDEX 

4.71 

538 

4.64 

4.52 

5.07 

4.81 

0.39 

! EPT  RICHNESS 

11 

12 

10 

10 

17 

11 

1.0 

% R A.  DOMINANT 

58% 

42% 

54% 

35% 

45% 

47% 

10.  \7c 

% RA.  FILTERERS 

66% 

76% 

64% 

40% 

68% 

61% 

15.5% 

METALS  TOLERANCE 

5.04 

5.95 

5.01 

5.31 

5.61 

5.33 

0.43 

Baetidae/Ephcmeroptera 

0.81 

0.99 

0.89 

0.75 

0.93 

0.86 

0.10 

Hydropsychinae/Trichoptera 

0.99 

0.99 

1.00 

0.99 

0.99 

0.99 

0.00 

EPT  / (EPT  + CHIR.) 

0.94 

0.97 

0.98 

0.88 

0.95 

0.94 

0.04 

ID's  by  D.  McGuire 

i 

— 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  nr  DEMPSEY  - STATION  08  - 16  AUG  91 

m 

Taxon  'samplel 

sample2 

sample3 

samp^1  SUM 

%RA 

MEAN 

S.  D. 

i 

! 

.. 

! 

( 

COLEOPTERA  i 

i 

32% 

146 

Opdoservus  spp.  1 238 

104 

92 

77i  511 

28% 

127.8 

74.3 

Zaitzevia  sp.  ! 23 

18 

13 

~15l  69 

4% 

17.31 

4.3 

Brychius  sp.  i 0 

1 

0 

0 1 

0% 

0.3 1 

0.5 

Oreodytes  spp. 

1 

0 

0 

0|  i 

0% 

0.3' 

0.5 

! 

DIPTERA 

! 

10% 

46 

Thienemannimyia  gp. 

2 

1 

0 

0 

3 

0% 

0.8 

1.0 

Peataneura  sp. 

0 

7 

0 

2 

9 

0% 

2.3 

3.3 

Pagasda  sp 

0 

1 

2 

4 

7 

0% 

1.8 

1.7 

Eab'efferiella  spp. 

1 

0 

0 

1 

2 

0% 

0J 

0.6 

Paraphaenodadius  sp. 

1\  0 

1 

!j  3 

0% 

0.8 

0.5 

Ortbodadius  sp. 

2!  0 

0 

0!  2 

0% 

0.5 

1.0 

Tve tenia  sp. 

2l  0 

0 

01  2 

0% 

0.5 

1.0 

Cryptocbironomus  sp. 

0 0 

1 

0!  1 

0% 

0.3 

0.5 

PoiypediJum  spp. 

12  25 

30 

43 

110 

6% 

27.5 

12.8 

Microtendipes  sp 

71  8 

5 

1 

21 

1% 

5.3 

3.1 

Pbaenopsectra  sp 

l!  7 

6 

0 

14 

1% 

3.5 

3.5 

Hexatoma  sp. 

oj  f 

0 

0 

JL 

0% 

0.3 

0.5 

Simulium  (Psilozoa ) 

if a 

0 

4 

5 

0% 

1.3 

1.9 

Hemerodromia  sp. 

li  0 

0 

1 

2 

0% 

0.5 

0.6 

Protanyderus  sp. 

Ol  0 

0 

0 

0 

0% 

0.0 

0.0 

1 

1 

— 

EPHEMEROPTERA 

! 

1 



23% 

105 

Baeds  tricaudatus 

141  10 

7 

25 

56 

3% 

14.0 

7.9 

Psuedodoeon  sp. 

2 

2 

0 

2 

~6 

0% 

1J 

1.0 

Attenelia  margarita 

9 

4 

2 

3 

18 

1% 

4.5 

3.1 

Tricorytbodes  minutus 

98 

199 

23 

21 

341 1 

19% 

85.3 

83.9 

PLECOPTERA 

8% 

35 

Isogenoides  sp. 

27 

30 

9 

9 

75 

4% 

18.8 

11.3 

SkwaJa  parallels 

24 

16 

11 

8 

59 

3% 

14.8 

7.0 

Pteronarcella  badia 

2 

1 

1 

1 

5 

0% 

1.3 

0.5 

TRICHOPTERA 

28% 

129 

Cheumatopsycbe  spp. 

7 

1 

~6 

~L 

~15 

1% 

3.8 

3.2 

Hydropsycbe  ocddentalis 

71 

8 

74 

18 

171 

9% 

42.8 

34.6 

H.  (Cera  to  psyche)  spp.? 

129 

35 

104 

32 

300 1 

16% 

75.0 

49.0 

Hydropdla  spp. 

0 

3 

~2 

~0 

0% 

1.3 

1J 

Ocbrotricbia  sp. 

3 

1 

0 

Ol  4 

0% 

1.0 

1.4 

Oecetis  sp. 

0 

2 

1 

3l 

0% 

0.8 

1.0 

Helicopsycbe  borealis 

1 

3 

1 

2 

7 

0% 

1.8 

1.0 

Glossosoma  sp. 

~9 

0 

1 

o 

10 

1% 

2.5 

4.4 

i 

MOLLUSCA 

1 

0% 

0 

Spbaeriidae 

i 

0 

0 

01  1 

0% 

0.3 

0.5 

1 

1 

1 

1 

1 

1 m 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

nr  DEMPSEY 

- STATION 

08  - 16  AUG  91 

m 

Taxon 

TT 

'sampicl 

sampie2 

sample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

i 1 

l 1 1 

i » 

i i 

; 

! TOTAL  ORGANISMS 

689! 

488 

392 

271 

1840 

460 

177 

1 TAXA  RICHNESS 

27 1 

24 

21 

21 

35 

23 

2.9 

SHAN.  DIVERSITY 

3.02 

2.91 

3.03 

3.30 

3.25 

3.06 

0.17 

BIOTIC  INDEX 

4.60 1 

4.43 

4.87 

4.76 

4.64 

4.67 

0.19 

i EPT  RICHNESS 

13! 

14 

13 

11 

15 

13 

1.3 

% R A.  DOMINANT 

35%  [ 

41% 

27% 

28% 

28% 

33% 

6.5% 

% RA..  FILTERERS 

30% ! 

9% 

47% 

20% 

27% 

27% 

16.1% 

METALS  TOLERANCE 

5.15  | 

4.59 

5.35 

5.27 

5.06 

5.09 

0.35 

Bactidac/Ephcmcroptcra 

0.13j 

0.06 

0.22 

0.53 

0.15 

0.23 

0.21 

Hvdropsvchinae/Trichoptera 

0.94 1 

0.83 

0.97 

0.96 

0.94 

0.93 

0.07 

EPT  / (EPT  + CHIRO 

0.93  i 

0.87 

0.84 

0.70 

0.861 

0.84 

0.10 

ID's  by  D.  McGuire 

1 

. 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ SAGER  LANE  - 

STATION  08.5 

- 

14  AUG  91 

. 

Taxon 

Isamplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 

1 

l 

| 

COLEOPTERA 

i 

14% 

U8 

Optioservus  spp. 

! 68 

97 

19 

242 

426 

13% 

106.5 

95.9 

Zaitzevia  sp. 

5 

13 

3 

20 

~4l 

1% 

10.3 1 

7.8 

Cleptelmis  omata 

o 

1 

0 

0 

1 

0% 

~03\ 

0.5 

Oreodytes  spp. 

0 

2 

0 

0 

2j 

0% 

0.5 

1.0 

1 

i 

DIPTERA 

1 

18% 

151 

Thienemannimyia  gp. 

~ r 

i 1 

3 

3 

2 

9 

0% 

2.3 

1.0 

Pentaneura  sp. 

1 9 

0 

4 

25 

1% 

6.3 

5.3 

Pagastia  sp 

0 

0 

0 

2 

2 

0% 

0.5 

1.0 

Cricotopus  spp.  ! 4 

li 

8 

4 

27 

1% 

6.8 

3.4 

Orthociadius  spp. 

i 0 

U 

0 

0 

1 

0% 

0.3 

0.5 

Paraphaeoocladius  sp. 

0 

i 

0 

5 

6 

0% 

1.5 

2.4 

Nanocladius  sp. 

i 0 

i 

0 

0 

1 

0% 

0.3 

0.5 

Thienemanniella  sp. 

1 1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Tve  tenia  sp. 

! i 

0 

0 

0 

1 

0% 

0.3 

0.5 

Cryptochironomus  sp. 

! 0 

0 

1 

1 

0% 

0.3 

0.5 

Poiypedi/um  spp. 

~50 

187 

55 

154 

446 

13% 

111.5 

69.5 

Microtendipes  sp 

i 11 

~13 

6 

14 

~44 

1% 

11.0 

3.6 

Phaenopsectra  sp 

! 2 

9 

6 

« 

23 

1% 

^8 

2.9 

Antocba  sp. 

i 2 

8 

0 

2 

12 

0% 

3X) 

3.5 

Hexatoma  sp. 

! 1 

~~0 

3 

~T 

5 

0% 

1.3 1 

1.3 

Simulium  (Psilozoa) 

J 0 

0 

°!  i 

0% 

0.3 

0.5 

i 

i 

EPHEMEROPTERA  i 

25% 

211 

Baetis  tricaudatus 

! 36 

53 

90 

140 

319 

9% 

79.81 

46.1 

Psuedodoeon  sp. 

2 

13 

2* 

11 

28 

1% 

7.0 

5.8 

Attenella  margarita 

7 

2u 

1 

2 

30 

1% 

7.5 

8.7 

Tricorythodcs  minutus 

1 100 

224 

64 

79 

467 

14% 

116.8 

73.0 

1 

1 

n 

LEPIDOPTERA 

1 

Petropbiia  sp. 

_l 0 

h 

0 

o 

— 

1 

0% 

0.3 ' 

0.5 

1 1 

PLECOPTERA 

11% 

92 

Isogenoides  sp. 

29 

89 

26 

~53 

197 

6% 

49.3 

29.1 

Stwala  parallels 

~32 

33 

~3? 

~57l 

158 

5% 

39.5 

11.8 

Pteronarcella  badia 

1 

2 

0 

7 

10 

0% 

2.5 

3.1 

Isopcria  fu/va 

2 

0 

0 

3 

0% 

0.8 

1.0 

Chloropcrlinae 

0 

~0 

T 

0 

T 

0% 

0.3 1 

0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  <3>  SAGER  LANE  - 

STATION  08.5 

- 

14  AUG  91 

1 Taxon 

samplel 

sampic2  sampie3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

1 

i 

I 





1 

i 

TRICHOPTERA 

1 

! 

31% 

261 

Cbeumatops  vch  c spp. 

4 

3!  4 

”~6!  17 

1% 

43 

13 

I ‘ j. *— » — ^ - 

}^ydropsydi€  OGadcntshs 

28 

45 

54 

107' 

234 

7% 

58.5 

34.1 

H.  (Ceratopsyche)  spp.? 

51 

85 

33 

192 

361 

11% 

90.3 

71.2 

Hvdropdla  spp. 

7 

46 

8 

9 

70 

2% 

17.5 

19.0 

| 

Ocbrotricbia  sp. 

18 

169 

84 

41 

312 

9% 

78.0 

66.5 

i Occctis  sp. 

6 

25 

4 

4 

39 

1% 

9.8 

10.2 

! 

1 Hdicopsyche  borealis 

2 

1 

0 

0 

3 

0% 

0.8 1 

1.0 

1 Glossosoma  sp. 

2 

5 

0 

1 

8 

0% 

2.0 

2.2 

i 

! 

\ ANNELIDA 

1 

1 

1% 

7 

1 Tubificidae 

o 

7 

7 

12 

26 

1% 

6.5 

4.9 

i 

i 

1 

! 

TOTAL  ORGANISMS 

482 

1180 

518 

1179 

3359 

840 

393 

TAXA  RICHNESS 

28 

31 

23 

29 

39 

28 

3.4 

1 SHAN.  DIVERSITY 

3.71 

3.71 

337 

3.50 

3.77 

3.62 

0.11 

I BIOTIC  INDEX 

4.56 

4.68 

4.55 

4.78 

4.68 

4.64 

0.11 

EPT  RICHNESS 

16 

15 

13 

nn 

17 

15 

13 

1 % RA.  DOMINANT 

21% 

19% 

17% 

21% 

14% 

19% 

1.6% 

i % RA.  FILTERERS 

17% 

11% 

18% 

26% 

18% 

18% 

6.0% 

METALS  TOLERANCE 

4.59 1 

4.46 

4.59 

5.05 

4.71 

4.671 

0.26 

Baetidae/Ephemeroptera 

0.26 

0.21 

0.59 

0.65 

0.41 

0.43 

032 

i Hydropsychinae/Trichoptera 

0.70 

035 

0.49 

0.85 

0.59 

0.60 

0.22 

! EPT  / (EPT  + CHIRO 

0.81 

0.77 

0.84 

0.79 

0.79 

0.80 

0.03 

ID's  by  D.  McGuire 



MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ DEERLODGE  - STATION  09 

- 14  AUG  91 

. 

Taxon 

samplel  \ sample2j  sampie3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i ! 

i i 

! 

COLEOPTERA  i 1 

f 

6% 

59 

Optioservus  spp. 

54 

26 

42 

35 

157 

4% 

39.3 

11.8 

Zaitzevia  sp. 

45 

7 

15 

10 

77 

2% 

19.3 

17.5 

Haliplus  sp. 

1 

o 

0 

0 

1 

0% 

03 

03 

• i 

_ ! S 

L 

DIPTERA  1 

j 

10 % 

92 

Pentaneura  sp. 

2 

3 

0 

l 

6 

0% 

1.5 

1.3 

Pagastia  sp 

0 

1 

0. 

o 

T 

0% 

0.3 

0.5 

Cardiocladius  spp. 

0 

0 

1 

0 

i 

0 % 

0.3 

0.5 

Cricotopus  spp. 

1 

0 

2 

2 

5 

0% 

~~L3 

1.0 

Cricotopus  nostocodadius  0 0 

1 

0 

1 

0% 

0.3 

0.5 

Eukiefferiella  spp. 

i 1 

r 

1 

1 

4 

0% 

l.o1 

0.0 

Paraphaenodadius  sp. 

i 6 

1 

3 

1 

11 

0% 

2.8 

2.4 

Tve  tenia  sp. 

0 

2 

3 

0 

5 

0% 

1.3 

1.5 

Polypedilum  spp. 

40 

69 

67 

42 

218 

6% 

54.5 

15.6 

Microtendipes  sp 

1 0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Pbaenopsectra  sp 

i 5 

2> 

2 

2 

11 

0% 

2.8 

1.5 

Antocha  sp. 

1 

3 

0 

0 

4 

0% 

1.0 

1.4 

Hexatoma  sp. 

0 

0 

1 

1 

0% 

0.3 

0.5 

Tipula  sp. 

!.  2 

0 

4 

1 

7 

0% 

1.8 

1.7 

Simulium  (Psilozoa) 

5 

4 

25 

53 

87 

2% 

21.8 

23.0 

Clinocera  sp. 

! 3 

1 

0 

o 

4 

0% 

1.0 

1.4 

Limnopbora  sp. 

J 0 

o 

0 

2 

2 

0% 

0.5 

1.0 

! I 

1 i 

1 ! 

1 

L 

EPHEMEROPTERA  1 1 

7% 

61 

Accntrella  insignificans 

i i 

1 

0 

o 

2 

0% 

0.5 

0.6 

Baeds  tricaudatus 

90 

23 

19 

32 

164 

5% 

41.0 

33.1 

Psuedocloeon  sp. 

; o 

2 

0 

5 

7 

0% 

1.8 

2.4 

Attenella  margarita 

0 

3 

1 

2 

6 

0% 

1.5 

1.3 

Tricorythodes  minutus 

12 

35 

2 

16 

65 

2% 

16.3 

13.8 

i I 

— 

PLECOPTERA 

i 

5% 

49 

Isogenoides  sp. 

43 

33 

43 

28 

147 

4% 

36.8 

7.5 

SkwaJa  paraJleia 

17 

5 

6 

8 

36 

1% 

9.0 

5.5 

Pterouarcella  badia 

12 

0 

2 

0 

14 

0% 

3.5 

5.7 

i ! 



TRICHOPTERA  ! 1 

1 

71% 

646 

Cbeumatopsycbe  spp. 

35 

9 

2 

1 

47 

1% 

11.8 

15.9 

Hydropsycbe  occidentaiis 

802 

239 

341 

270 

1652 

45% 

413.0 

262.8 

Hydropsyche  cockerelli 

% 

24 

78 

7 

205 

6% 

51.3 

42.5 

HydroptHa  spp. 

3 

46 

8 

30 

87 

2% 

21.8 

20.0 

Ocbrotricbia  sp. 

45 

216 

65 

139 

465 

13% 

116.3 

77.8 

Oecetis  sp. 

12 

28 

2 

30 

72 

2% 

18.0 

13.4 

Nectopsyche  sp. 

1 

2 

1 

2 

6 

0% 

1.5 

0.6 

Helicopsycbe  borealis 

0 

3 

0 

15 

18 

0% 

4.5 

7.1 

Glossosoma  sp. 

! 4 

4 

23 

0 

31 

1% 

7.8 

10.3 

, m 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  <2>  DEERLODGE  - STATION  09 

- 14  AUG  91 

Taxon 

^sampiel 

sample2;sampie3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

| 

I 

1 

i 

i 

! 

ANNELIDA 

i 

{ 

0% 

1 

Tubificidae 

0 

1 

0 

2 

3 

0% 

0.8 

1.0 

1 i [ 

1 OTHER 

i 



I 

0.0 

Turbcllaria 

0 

0 6 

0 

6 0% 

1.5 

3.0 

I : 

! TOTAL  ORGANISMS 

1339 

795 

765 

738 

3637 

909 

287 

, TAXA  RICHNESS 

27 

30 

27 

27 

39 

28 

1.5 

SHAN.  DIVERSITY 

2.44 

3.15 

2.96 

3.17 

3.07 

2,93 

0.34 

! BIOTIC  INDEX 

4.73 

4.74 

4.65 

4.97 

4.77 

4.77 

0.14 

EPT  RICHNESS 

1 14 

16 

14 

14 

l7l 

15 

1.0 

| % R A.  DOMINANT 

60% 

30% 

45%' 

37% 

45% 

43% 

12.9% 

1 % RA.  FILTERERS 

70% 

35% 

58% 

45% 

55% 

52%' 

15.4% 

1 METALS  TOLERANCE 

4.85 

4.51 

4.68 

4.88 

4.75 

4.73 

0.17 

Baetidae/Ephemeroptcra 

0.88 

0.41 

0.861 

0.67 ' 

0.71 

0.71 

0.22 

i Hydropsychinae/Trichoptera 

0.93 

0.48 

0.81 

0.56 

0.74 

0.70 

0.21 

EPT  / (EPT  + CHIRO 

0.96 

0.89 

0.88 

0.92 

0.92 

0.91 

0.03 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

above 

L.  Blackfoot  R.  - STATION  10  - 

14  AUG  91 

m 

Taxon 

{samplel!sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 1 

! 

j 

COLEOPTERA 

! 

5% 

76 



Opdoscrvus  spp. 

18 

8 

20 

186 

232 

4% 

58.0 

85.5 

Zaitzevia  sp. 

28 

9 

9 

25 

71 

1% 

17.8 

10.2 

I 

___  ! 

DIPTERA  i | 

21% 

347 

. 

Thienemannimyia  gp- 

1 0 

0 

1 

10 

11 

0% 

2.8 

4.9 

Pcotaneura  sp. 

3 

o 

7 

83 

93 

1% 

23.3 

39.9 

Corynoneura  sp 

0 

0 

3 

0 

3 

0% 

0.8 

1.5 

Cricotopus  spp. 

6 

17 

8 

0 

31 

0% 

7.8 

7.0 

Tvc tenia  sp. 

1 

0 

3 

0 

4 

0% 

1.0 

1.4 

Polypedilum  spp. 

28 

16 

65 

31 

140 

2% 

35.0 

21.0 

Microtendipes  sp 

8 

0 

~0 

70 

78 

1% 

19.5 

33.9 

Pbaenopsectna  sp 

o 

13 

43 

81 

137 

2% 

34.3 

36.0 

Micropsectra  spp. 

0 

0 

3 

0 

3 

0% 

0.8 1 

1.5 

Hexatoma  sp. 

2 

20 

19 

0 

41 

1% 

10.3 

10.7 

TipuJa  sp. 

o 

o 

1 

o 

T 

0% 

0.3 

0.5 

Ceratopogoninae 

0 

0 

0 

10 

0% 

2.5 

5.0 

Simu/ium  (Psilozoa) 

72 

83 

47 

623 

825 

13% 

206.3 

278.2 

Hemerodromia  sp. 

0 

0 

0 

10 

10 

0% 

2.5 

5.0 

i ( 
| | 

EPHEMEROPTERA  i 1 

45% 

722 

Accntrdia  insignificans 

1 

1 

0 

0 

X 

0% 

0.5 

0.6 

Baetis  tricaudatus 

18 

27 

32 

~5Z 

129 

2% 

32.3 

14.4 

PsuedocJocoo  sp. 

5 

20 

~ To 

40 

83 

1% 

20.8 

14.5 

Attendla  margarita 

13 

18 

23 

0 

54 

1% 

13.5 

9.9 

Nixe  sp. 

6 

0 

3 

0 

9 

0% 

2.3 

2.9 

Tricorytbodes  minutus 

203 

347 

371 

1690 

2611 

40% 

652.8 

695.5 

i i 

1 1 

i 

_ 

— 

ODONATA  1 

l _| 

Opbiogompbus  sp. 

jT 

ol 

"~3l 

0 

4 

0% 

1.0 

1.4 

1 

i 

PLECOPTERA 

L 

2% 

39 

Isogenoidcs  sp. 

25 

30 

30 

63 

148 

2% 

37.01 

17.5 

StwaJa  parallda 

0 

2 

1 

2 

5 

0% 

1.3 

1.0 

Pteroaarcdla  badia 

0 

“o1 

"ol 

IT 

1 

0%' 

03 

0.5 

Chloroperlinae 

0 

2 

0 

11 

JH 

0% 

0.8 1 

1.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  L.  Blackfoot  R.  - STATION  10  - 14  AUG  91 

L 

! Taxon  samplel 

sample2|sample3!sample4|  SUM  %RA 

MEAN 

S.  D. 

1 

1 

! 

i 

! 

1 

l 

1 TRICHOPTERA 

1 

24% 

393 

i Cbeumatopsycbe  spp.  42 

16 

12 

42 

112 

2% 

28.0 

16.2 

Hvdropsycbe  occidentals  j 64 

34 

220 

10 

328 

5% 

82.0 

94.6 

I Hydropsyche  cockerel Ji  | 71 

20 

59 

21 

171 

3% 

42.8 

26.2 

l Hydropdla  spp.  1 12 

50 

~78 

303 

443 

7% 

110.8 

131.0 

Ochrotricbia  sp.  28 

36 

491 

166 

279 

4% 

69.8 

64.7 

Oecetis  sp.  \ 29 

32 

39 

105 

205 

3% 

51.31 

36.1 

Brachycentrus  occidentals 

0|  3 

0 

1 

4 

0% 

1.0 

1.4 

Helicopsycbe  borealis  1 61  12 

6 

0 

24 

0% 

6.0 

4.9 

Protopdla  sp.  | 2!  0 

3 

0 

5 

0% 

13 

13 

1 ! 

1 | 

ANNELIDA 

2% 

37 

Tubificidae  1 Ol  3 

4 

141!  148 

2% 

37.0 

69.4 

Erpobdellidae  ! 0;  0 

0 

1'  1 

X [ *L 

0% 

03 

0.5 

1 

1 

1 

j 

TOTAL  ORGANISMS  1 692 

819 

1180 

37681  6459 

1615 

1450 

TAXA  RICHNESS  | 25 

~ 24 

30 

~ 26;  38 

26 

2.6 

SHAN.  DIVERSITY  j 3.60 

330 

331 

2.90  336 

333 

0.31 

BIOTIC  INDEX  4.77 

4.73 

4.82 

533|  5.05 

4.89 

0.23 

EPT  RICHNESS  ! 15* 

16 

15 

14!  19 

15 

0.8 

R A.  DOMINANT  1 29% 

42% 

31% 

45%  I 40% 

37% 

7.7% 

% RA.  FILTERERS  | 36% 

19% 

29% 

18%  22% 

26% 

8.4% 

METALS  TOLERANCE  i 4.75!  4.61 

4.48 

4.971  4.81 

4.70 

0.21 

Baetidae/Ephemcroptera  ; 0.10  j 0.12 

0.11 

0.05 ! 0.07 

0.09 

0.03 

Hvdropsychinae/Trichoptera 

0.70;  034 

0.62 

0.11 

0.39 

0.44 

0.27 

EPT  / (EPT  + CHIR.) 

0.92 1 0.93 

0.88 

0.90 

0.90 

0.91 

0.02 

ID's  by  D.  McGuire 

! 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ GOLD  CREEK  - STATION  11  - 14  AUG  91 

m 

Taxon  !samplel!sample2!sample3 

sample4 

SUM 

%RA 

MEAN  ! S.  D. 

1 I 

I | 

COLEOPTERA 

1 

1 

4% 

64 

Opdoservus  spp.  1 2 

66 

19 

491  136 

2% 

34.0 

28.9 

| 

Zaitzevia  sp.  1 14 

20 

15 

~69|  U8 

2% 

29.5 

26.5 

1 

j 

I 

i 

. . 

DIPTERA 

31% 

455 

Thienemannimyia  gp.  i 1 

16 

2 

3!  22 

0% 

5.5 

7.0 

Pentaneura  sp.  j 0 

16 

1 

4!  21 

0% 

5.3 

7.4 

1 

Pagasda  sp  \ 1 

0 

0 

^ 4 

0% 

1.0 

1.4 

I 

Cardiocladius  spp.  \ 0 

0 

o 

i i 

0% 

0.3 

0.5 

Cricotopus  spp.  i 1 

107 

15 

15 

138 

2% 

34.5 

48.8 

EukiefferieHa  spp.  | 0 

25 

0 

5 

1% 

11.9 

' “ " | 

Ortbocladius  spp.  \ 0 

10 

1 

3 

14 

0% 

3.5 

4.5 

Parametriocnemus  sp.  | 0 

1 

0 

2 

~3 

0% 

0.8 

1.0 

Tve  tenia  sp.  1 1 

53 

4 

9 

67 

1% 

16.8 

24.4 

Polypedilum  spp.  j 26 

316 

8 

43 

393 

7% 

98.3 1 

145.9 

Microtendipes  sp  \ 1 

56 

1 

14 

72 

1% 

18.0 

26.1 

Phaenopsectra  sp  | 0 

0 

0 

6 

6 

0% 

1.5 

3.0 

Micropsectra  spp.  1 0 

0 

1 

5 

6 

0% 

1.5 

2.4 

1 

Antocba  sp.  0 

10 

ol 

6 

~16 

0% 

4.0 1 

4.9 

Hexatoma  sp.  20 

i 

~4 

6\ 

~3 r 

1% 

7.8 1 

8.4 

TipuJa  sp.  1 1 

0 

0 

0 

1 

0% 

03 

0.5 

Ceratopogoninae  ' 0 

1 

~0 

0 

1 

0% 

0.3 

0.5 

j 

Simalium  (Psilozoa)  ; 132 

662 

73 

124 

991 

17% 

247.8 

277.4 

Hemerodromia  sp. 

o 

0 

1 

0 

1 

0% 

0.3 1 

0.5 

EPHEMEROPTERA 

39% 

569 

Aceotrella  insignificans  j 5 

11 

~~ 7l 

1 

~24 

0% 

6.0 

4.2 

| 

Baetis  tricaudatus  \ 13 

135 

26 

28 

202 

3% 

50.5 

56.7 

PsuedocJoeon  sp.  1 1 

71 

12 

2 

86 

1% 

21.5 

33.4 

Attenelia  margarita  * 17 

11 

7 

36 

71 

1% 

17.8 

12.8 

t j 

Epbemereiia  inermis  j 0 

0 

0 

3 

3 

0% 

0.8 

13 

DruneJJa  grandis  \ 0 

0 

0 

4 

4 

0% 

1.0 

2.0 

Hcptagenia  soltari  1 6 

o1 

~0 

0 

6 

0% 

1.5 

3.0 

Nixe  sp.  \ 12 

0 

2 

2 

16 

0% 

4.0 

5.4 

Rbitbrogena  sp.  | 3 

0 

5 

3 

11 

0% 

2.8 1 

2.1 

Tricorythodes  minutus  \ 178 

1498 

83 

92 

1851 

32% 

462.8 

691.5 

j 

HEMIPTERA 

Rbagovelia  sp.  i 0 

0 

1 

0 

1 

0% 

0.3 

0.5 

1 

L 

LEPIDOPTERA 

1 

1 

Petropbila  sp.  j 0 

5 

0 

0!  5 

0% 

1.3 

2.5 

MACROINVERTEBRATE  DATA 


i 

CLARK  FORK  RIVER  @ GOLD  CREEK  - STATION  11  - 14  AUG  91  j 


1 m 

Taxon 

samplel 

sample2 

samplc3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

— 

| 

! 

_ 

PLECOPTERA 

i 

2% 

22 

! Ci  a assent  a sabulosa  l1  0 

0 

6:  7 

0% 

1.8 

2.9 

Hesperoperla  pacifica  0 0 0 

It  2 

0%|  0.5 

1.0 

- 

Isogenoides  sp.  j 9 

21 

5 

~ 36;  1\ 

l%j  1T8 

13.9 

SJbva/a  parallels  i 1 Ol  0 

01  1 

0% 

0.3 

0.5 

Pteronarcella  badia  0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Isopcria  fulva  i 0 

0 

2 

3 

T 

0% 

1.3 

1.5 

1 i i 

TRICHOPTERA 

23% 

334 

Arctopsyche  grandis  I 0 

0 

0 

2 

2 

0% 

0.5 

1.0 

Cheumatopsyche  spp.  14 

46 

5 

38 

103 

2% 

25.8 

19.4 

Hydropsychc  occidentals  \ 26 

96 

3 

196 

321 

6% 

803 

86.7 

Hydropsyche  cockerelli  21 

91 

11 

117 

240 

4% 

60.0 

52.1 

i 

Hydropdla  spp. 

— 

8 

250 

14 

14 

286 

5% 

713 

119.0 

Ochrotrichia  sp. 

O 

8; 

213 

0 

15j  236 

4% 

59.0 

102.8 

Lepidostoma  sp. 

01  0 

1 

0 

1 

0% 

03 

0.5 

Oecetis  sp. 

12 

75 

5 

6 

98 

2% 

24.5 

33.8 

Brachyccntnjs  occidentals 

o! r 

2 

o 

3 

0% 

0.8 

1.0 

HeJicopsycbe  borealis 

3 

25i 

2 

Hi  41 

1% 

10.3 

10.6 

Protopdla  sp. 

o;  o 

1 

01  1 

0% 

0.3 

0.5 

Glossosoma  sp. 

o 

0 

1 

2s  3 

0% 

0.8 

1.0 

i 

\ ANNELIDA 

i 

i 

0% 

2 

i Lumbricidae  j 1 

o 

o 

01  1|  0% 

03 

03 

Tubificidae  O'  0 

0 

8i  81  0% 

2.0 

4.0 

1 1 

; 

i 

1 1 

1 1 1 

' 

1 

I 

! TOTAL  ORGANISMS  ! 539 

3910 

340 

994 

5783  j 

1 446;  1665 

i TAXA  RICHNESS  j 30 

31 

33 

41 

53! 

34 

5.0 

SHAN.  DIVERSITY  [ 331 

3.22 

3.77 

4.05 

3.64  j 

339 

0.39 

BIOTICINDEX  i 4.88 

5.11 

^99 

4.83:  5.04 

4.96 

0.12 

i EPT  RICHNESS  1 18 

15 

19 

22 1 28 

19 

2.9 

% R*A.  DOMINANT  1 33% 

38% 

24% 

20%  i 32% 

29% 

8.4% 

: % RA.  FILTERERS  1 36% 

23% 

28% 

48%  29% 

34% 

11.0% 

METALS  TOLERANCE  j 4.94 

5.14 

5.29 

5.08 

5.12 

— 

5.11 

0.15 

Bactidae/Ephemeroptera 

0.08 

0.13 

0.32 

0.18!  0.14 

0.18 

0.10 

Hydropsychinae/Trichoptera 

0.66 

0.29 

0.42 

0.88 

0.50 

036 

0.26 

EPT  / (EPT  + CHIRT 

0.92 

0.81 

0.85 

0.85 

0.83 

0.86 

0.04 

1 ID's  by  D.  McGuire 

i 

1 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  @ BONITA  - 

STATION  12  - 12  AUG  91 

m 

Taxon 

samplel 

sample2j  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i i 1 

I i i 

J 

COLEOPTERA 

4% 

133, 

Opdoservus  spp. 

51 

60 

27 

31 

169 

1% 

42.3 

15.8 

Zaitzevia  sp. 

57 

117 

^7 

111 

362 

3% 

90.5 

28.4 

Microcylloepus  sp. 

0 

0 

i 

0 

1 

0% 

0.3 

0.5 

I j 



i 

DIPTERA  ! 

j 

16% 

490 

Thienemanninryia  gp. 

! 2 

11 

6 

2j 

21 

0% 

5.3 

4.3 

Pentaneura  sp. 

1 0 

1 

1 

2 

4 

0% 

1.0 

0.8 

Pagastia  sp 

i 0 

0 

1 

11  2 

0% 

0.5 

0.6 

Cardiodadius  spp. 

9 

7 

~TT 

20 

49 

0% 

12.3 

5.7 

Cricotopus  spp. 

! 4 

21 

13 

16 

54 

0% 

1M. 

Z-i 

Eukiefferiella  spp. 

i 19 

13 

1 

5 

38 

0% 

9.5 

8.1 

Eukiefferiella  devonica  gp. 

i 22 

18 

5 

8 

53 

0% 

13.3 

8.1 

Orthocladius  spp. 

1 

6 

4 

7 

18 

0% 

4.5 

2.6 

Tve tenia  sp. 

32 

40 

16 

59 

147 

1 % 

36.8 

17.9 

Demicryptocbironomus  sp. 

0 

_0 

0 

1 

1 

0% 

0.3 

0.5 

Polypedilum  spp. 

128 

206 

85 

185 

604 

5% 

151.0 

55.0 

Microtendipes  sp 

0 

5 

0 

1 

6 

0% 

1.5 

2.4 

Pbaenopsectra  sp 

j 4 

21 

5 

0 

30 

0% 

7.5 

93 

Micropsectra  spp. 

3 

~5 

~~0 

11 

~19 

0% 

4.8 

4.6 

Antocba  sp.  j 0 

o!  3 

6 

9 

0% 

2.3 

2$ 

Hexatoma  sp. 

2 

4 

5 

14 

0% 

3.5 

1.3 

Atherix  pachypus 

3 

I J 

1 

6 

2 

12 

0% 

3.0 

2.2 

Simulium  (PsiJozoa) 

! 155 

452 

177 

86 

870 

1% 

217.5 

161.1 

Hemerodromia  sp. 

1 

2 

7} 

5 

10 

0% 

2.5 

1.7 

i 

i 

EPHEMEROPTERA 

i 

i 

i 

8% 

253 

Acentrella  insignificans 

i 4 

2 

znj 

41 

58 

0% 

TtJ 

18.1 

Bacds  tricaudatus 

176 

313 

159 

204 

852 

1% 

213.0 

69.2 

Psuedodoeon  sp. 

| 1 

3 

4 

12 

20 

0% 

5.0 

4.8 

Attenella  margarita 

| o 

o 

6j  8 

0% 

2.0 

2.8 

Serrate JJa  dbiaJis 

| 1 

2 

3 

7\  13 

0% 

3.3 

2.6 

Drunella  grandis 

2 

0 

3l 

6 

11 

0% 

2.8 

2.5 

Heptagenia  soltari 

1 0 

0 

1 

1 

2 

0% 

0.5 

0.6 

Rbitbrogena  sp. 

10 

5 

8 

0 

23 

0% 

5.8 

4.3 

Tricorytbodes  minutus 

0 

5 

~8 

11 

24 

0% 

6.0 

4.7 

\ 

1 

LEPIDOPTERA 

1 

Petropbila  sp. 

1 0 

0 

7 

8 

15 

0% 

. 

3.8 

4.3 

\ 

PLECOPTERA  1 

1 

1% 

46 

Ciaassenia  sabuiosa 

8 

3 

13 

7 

31 

0% 

7.8 

4.1 

Hesperoperla  pad  Pea 

0 

0 

1 

0 

i 

0% 

0.3 

0.5 

Isogenoides  sp. 

41 

37 

33 

36 

147 

1% 

36.8 

3.3 

Pteronarcella  badia 

2 

0 

o 

0 

2 

0% 

0.5 

1.0 

Pteronarcys  califomica 

0 

o 

0 

1 

1 

0% 

0.3 

0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ BONITA  - STATION  12  - 12  AUG  91 

J m 

Taxon 

samplcl 

sampie2 

sample3 

sample4!  SUM 

%RA!  MEAN 

S.  D. 



1 

I 

1 1 

! 

1 

1 

1 

1 TRICHOPTERA 

i 

71  %j  2227 

I Arctopsyche  grand  is  1 21  2 

1 

2}  7 

0%|  1.8 

0.5 

Cbeumatopsycbe  spp.  ! 15 

18 

~28 

34 

95 

1% 

23.8 

8.8 

Hydropsyche  ocddentalis  \ 2002 

2720 

1100 

2510 

8332 

66% 

2083.0 

721.3 

Hydropsyche  cockerelli  1 13 

49 

33> 

39 

134 

1%|  33.5 

15.2 

I 1 

Hydropdia  spp.  30 

_0| 

20 

Z 

57 

0% 

14.3 

13.4 

Neotricbia  sp.  \ 0 

0 

1 

oi  1 

0% 

0.3 

0.5 

Ocbrotrichia  sp.  | 87 

77 

72 

33 1 269 

2% 

67.3 

23.7 

Oeceds  sp.  ! 0 

0 

1 

51  6 

0% 

1.5 

2.4 

I 

Bracb  ycentrus  occidentalis  ; 0 

i 

2 

3 

6 

0% 

~U 

1.3 

1 

| 

ANNELIDA 

L 

0% 

0 

Tubificidae  1 0 

0 

V 

0 

1 

0% 

0.3 

0.5 

1 1 

OTHER 

0.0 

Turbellaria  | 2|  0 

0 

0 

2 

0% 

0.5 

1.0 

! 

| TOTAL  ORGANISMS  | 2889 

4227' 

1960 

3535 

12611 

3153 

965 

TAXA  RICHNESS  | 32 

32 

~42 

~ 40 

48 

37 

5.3 

| SHAN.  DIVERSITY  \ 2.01 

2.10 

2.69 

201 

220 

2.20 

0.33 

1 BIOTICINDEX 

5.03 

5.14 

4.98 

4.% 

5.04 

5.03 

0.08 

! EPT  RICHNESS  ! 15 

~14' 

21 

19 

23 

17 

3 3 

% R A.  DOMINANT 

69% 

64% 

56% 

71% 

66% 

65% 

6.7% 

% RA.  FILTERERS 

76% 

77% 

68% 

76% 

75% 

74% 

3.8% 

METALS  TOLERANCE 

5.14 

533 

5.22 

5.06 

5.19 

5.19 

0.12 

Baetidae/Ephemeroptera 

0.93 

0.96 

0.87 

0.89 

0.92 

0.92 

0.04 

Hydropsychinae/Trichoptera 

0.94 

0.97 

0.92 

0.98 

0.96 

0.96 

0.03 

EPT  / (EPT  + CHIR.)  | 0.91 

0.90 

0.91 

0.90 

0.91 

0.91 

0.01 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  @ TURAH  - STATION  13  - 13  AUG  91 

m 

Taxon  ^samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

COLEOPTERA 

5% 

106 

Optioscrvus  spp. 

42 

56 

48 

36 

182 

2% 

45.5 

8.5 

Zaitzcvia  sp. 

71 

58 

~3^ 

68 

235 

3% 

58.8 1 

14.9 

Narpus  concolor 

~ 3 

1 

1 

“01 

5 

0% 

1.3 

1.3 

DIPTERA 

41% 

881 

Thienemannimyia  £p- 

3 

19 

2 

1 

25 

0% 

6.3 

8.5 

Pentaneura  sp. 

o 

5 

1 

~T 

7 

0% 

1.8 

2.2 

Pagastia  sp 

L 10] 

4 

2 

6 

22 

0% 

5.5 

3.4 

Cardiodadius  spp.  1 0 

3 

6 

9 

18 

0% 

4.5 

3.9 

I 

Corynoneura  sp  ! 0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Cricotopus  spp.  i 239 

294 

85 

125 

743 

9% 

185.8 

97.3 

Cricotopus  nostocodadius 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Eukiefferidla  spp. 

15 

99 

27 

19 

160 

2% 

40.0 

39.6 

Eokiefferidla  dcvonica  gp. 

30 

190 

56 

35 

311 

4% 

77.8 

75.7 

Orthodadius  spp. 

ij 

0 

0 

0 

13 

0% 

3.3 

6.5 

Parametriocncmus  sp. 

0 

1 

1 

0 

2 

0% 

0.5 

0.6 

Parapbacoodadius  sp. 

1 

2 

3 

~ol 

6 

0% 

1.5 

1.3 

Synorthocladius  sp. 

0 

0 

0 

“l1 

1 

0% 

0.3 

0.5 

Tvc  tenia  sp. 

39 

113 

46 

61 

259 

3% 

64.8 

33.5 

Rbeocricotopus  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

03 

Cryptochirooomus  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Polypedilum  spp. 

176 

565 

243 

137 

1121 

13% 

280.3 

194.8 

Microtendipes  sp 

15 

25 

21 

28 

89 

1% 

22.3 

5.6 

Pbacaopsectra  sp 

2 

2 

10 

3 

17 

0% 

4.3 

3.9 

Rbcotanytarsus  sp. 

8 

33 

2 

5 

48 

1% 

12.0 

14.2 

Micropsectra  spp. 

18 

53 

19 

12 

102 

1% 

25.5 

18.6 

An  toe  ha  sp. 

2 

8 

1 

6 

17 

0% 

4.3 

3.3 

Hexatoma  sp. 

19 

16 

7 

13 

55 

1% 

13.8 

5.1 

Ceratopogoninae 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Atberix  paebypus 

H? 

2 

3 

5 

13 

0% 

3.3 

13 

Simulium  (Eusimulium ) 

129 

251 

42 

62 

484 

6% 

121.0 

94.3 

Hemcrodromia  sp. 

0 

5 

0 

0 

5 

0% 

1.3 

2.5 

EPHEMEROPTERA 

17% 

378 

Accntrdla  msigoificaos 

31 

49 

26 

112 

1% 

28.0 

17.7 

Bacris  tricaudatus 

100 

250 

102 

42 

494 

6% 

123.5 

88.8 

Psuedodoeon  sp. 

~7 

3 

0 

“~oi 

4 

0% 

1.0 

1.4 

AtteneIJa  margarita 

r 

38 

17 

9 

71 

1% 

17.8 

1 42 

Serratdla  tibialis 

10 

10 

5 

3 

28 

0 % 

7.0 

3.6 

Epbcmerdla  inermis 

A\ 

0 

0 

0 

4 

0% 

1.0 

2.0 

Druodla  grandis 

52 

128 

54 

69 

303 

4% 

75.8 

35.6 

Heptagcoia  soitari 

2 

0 

1 

_1| 

4 

0% 

1.0 

0.8 

Nixc  sp. 

1 

3 

3 

3 

10 

0% 

2.5 

1.0 

Rbitbrogcaa  sp. 

10 

20 

6 

9 

45 

1% 

113 

6.1 

Paralcptophiebia  bicomuta 

0 

~7 

0 

~3 

4 

0% 

1.0 

1.4 

Tricorytbodes  miautus 

61 

235 

63 

72 

431 

5% 

107.8 

85.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  (2>  TURAH  - 

STATION  13 

- 13  AUG  91 

Taxon 

samplel 

sample2lsample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 



l 

1 

I 1 1 

1 1 

1 

1 LEPIDOPTERA  1 

1 

1 

Pecrophila  sp. 

1 c c 

2 

2 

0 

2 

6 

0% 

1.5 

1.0 

i 

i 

. . . 

1 PLECOPTERA 

1 

_ J 

1 

2% 

44 

: Claassenia  sabulosa 

3 

7 

1 

3 

14 

0% 

3.5 

2.5 

Hesperoperla  pacifica 

1 

2 

0 

0 

“31 

0% 

0.8 

1.0 

i Isogcnoidcs  sp. 

9 

10 

15 

16 

50 

1% 

12.5 

3.5 

Skv.'ala  parallda 

2 

4 

2 

0 

8 

0% 

2.0 

1.6 

1 Ptcronarcclia  badia 

18 

21 

3 

6 

48 

1% 

12.0 

8.8 

| , 
Pteronarcys  caiifomica 

4!  7 

0 

“61 

17 

0% 

43 

3.1 

Isoperla  fulva 

1 

291 

1 

1 

32 

0% 

8.0 1 

14.0 

ChJoroperlinae 

1 

1 

0 

11 

3 

0% 

0.8 

03 

1 

| 

TRICHOPTERA 

| 

! 

35% 

752 

Arctopsyche  grand  is 

18 

17 

4 

24 

631 

1% 

15.8 

8.4 

Cbeamatopsyche  spp. 

30 

58 

u} 

36 

136 

2% 

34.0 

19.0 

Hydropsyche  occidentalis 

416 

568 

556 

352 

1892 

22% 

473.0 

106.2 

Hydropsyche  cockerelli 

29 

66 

24 

81 

200 

2% 

50.0 

27.9 

Hydroptiia  spp. 

49 

130 

59 

135 

373 1 

4% 

93.3 

45.6 

Neorrichia  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Ochrotrichia  sp. 

51 

115 

28 

65 

259 

3% 

64.8 

36.8 

Dicosmoecus  sp. 

1 

o 

0 

~oi 

1 

0% 

0.3 

0.5 

i Oeceds  sp. 

7 

36 

11 

12 

~~66 

1% 

16.5 

13.2 

t Brachycentrusocddentalis 

2 

1 

2 

8 

13 

0% 

3.3 

3.2 

HeJicopsycbe  borealis 

0 

2 

0 

0 

2 

0% 

0.5 

1.0 

! 1 

| | 

I 

i 

ANNELIDA 

1 

0% 

2 

Naididac 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Tubificidac 

0 

5 

0 

"T 

6 

0% 

1.5 

2.4 

1 1 
| 

1 

i 

OTHER 

1 

L 

— 

0.0 

Turbellaria 

1 

3 

0 

0 

4 

0% 

1.0 

1.4 

1 I 

TOTAL  ORGANISMS 

1740 

3609 

1682 

1623 

8654 

2164 

965 

TAXA  RICHNESS 

~53 

54l 

44 

50 

65 

50 

4.5 

SHAN.  DIVERSITY 

4.07 

4.24 

3.76 

4.30 

4.22 

4.09 

0.24 

BIOTIC  INDEX 

5.02 

5.17 

5.07 

4.91 

5.07 

5.04 

0.11 

! EPT  RICHNESS 

28 

27 

22 

“251 

31 

26 

2.6 

! % RA.  DOMINANT 

24% 

16% 

33% 

22% 

22% 

24% 

7.2 % 

1 % RA.  filterers 

36% 

28% 

38% 

35% 

33% 

34% 

4.7% 

1 METALS  TOLERANCE 

5.41 

5.07 

5.02 

5.01 

5.12 

5.13 

0.19 

i Baetidae/Ephcmeroptera 

0.42 

0.39 

0.50 

0.29 

0.40 

0.40 

0.09 

Hydropsychinae/Trichoptera 

0.79 

0.70 

0.85 

0.66 

0.74 

0.75 

0.09 

! EPT  / ( EPT  + CHIR.l 

0.61 

0.56 

0.66 

0.69 

0.61 

0.63 

0.06 

! ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

BLACKFOOT  RIVER  nr  month  - STATION  14  - 13  AUG  91 

Taxon  samplel 

sampie2 

sample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

I 

L 



COLEOPTERA  i i 

16% 

~rf 

Optioservus  spp.  i 18 1 8 

7 

8 

41 

6% 

10.3 

5.2 

Zaitzevia  sp.  1 21  23 

12 

28 

65 

10% 

16.3 

11.6 

1 1 

1 j 

DIPTERA 

11% 

19 

Corynoneura  sp 

41  0 

0 

0 

4 

1% 

1.0 

2.0 

Cricotopus  spp.  J 2j  0 

0 

1 

3 

0% 

0.8 

1.0 

Eub'efferiella  spp.  i 0,  1 

0 

0 

1 

0% 

0.3 

0.5 

Tvctcnia  sp.  \ 1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Polypedilum  spp.  1 15 

4 

1 

1 

21 

3% 

5.3 

6.7 

Microtendipes  sp  j 6 

0 

2 

0 

8 

1% 

2.0 

2.8 

Rheotanytarsus  sp.  \ 2 

0 

0 

“o1 

2 

0% 

0.5 

1.0 

Tany tarsus  sp.  \ 1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp.  1 8 

y 

“2 

3 

16 

2% 

4.0 

2.7 

Antocha  sp. 

1 

o 

0 

1 

2 

0% 

0.5 

0.6 

Hexatoma  sp. 

1 

2 

6 

2 

11 

2% 

2.8 

2.2 

Atherix  pacbypus 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Simuliuw  (Eusimulium) 

1 

0 

0 

2 

3 

0% 

0.8 

1.0 

. 

EPHEMEROPTERA 

29% 

49 

Acentrclia  insignificans 

0 

0 

0 

4 

4 

1% 

1.0 

2.0 

Baetis  tricaudatus 

23 

15! 

13 

63 

9% 

15.8 

5.0 

Baetis  bicaudatus 

0 

“To1 

4 

7 

21 

3% 

5.3 

4.3 

Attend] a margarita 

0 

1 

0 

T 

0% 

0.3 

0.5 

Serratella  tibialis 

3 

18 

17 

16 

54 

8% 

13.5 

7.0 

Drunel/a  doddsi 

1 

0 

2 

3 

6 

1% 

1.5 

1.3 

Druodla  grandis 

6 

0 

7 

13 

2% 

3.3 

3.8 

Epeorus  albertae 

4 

8 

7 

3 

22 

3% 

5.5 

2.4 

Nixe  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Rbitbrogena  sp. 

~2 

4 

1 

~y 

~To 

1% 

2.5 

1.3 

Caudatellabetcrocaudata 

0 

0 

1 

o 1 

0% 

0.3 

0.5 

1 

PLECOPTERA 

1 

6% 

11 

Claasseoia  sabulosa 

1 

1 

3 

i\  ^ 

1% 

is 

1.0 

Hesperopcrla  padfica  j 1 

1 

1 5 

1% 

1.3 

0.5 

Caliaeuria  califomica  \ 7 

5 

3 

oi  15 

2% 

3.8 

3.0 

Skwala  parallda  1 2 

~~ol 

0 

0!  2 

0% 

0.5 

1.0 

V 

Pteronarcys  califomica  j 4 

4 

2 

1 11 

2% 

2.8 

1.5 

Chloropcrlinae  | 1 

1 

~2 

ll  s 

1% 

1.3 

0.5 

MACROINVERTEBRATE  DATA 

BLACKFOOT  RIVER  nr  month  - STATION  14 

13  AUG  91 

Taxon 

samplcl|samplc2 

samplc3 

samplc4 

SUM 

%RA 

MEAN 

S.  D. 

— 

i . 

— 1 — 

1 

1 ' 

1 1 

1 

1 

! TRICHOPTERA  1 1 

! 

35% 

60 

Arctopsycbe  graadis 

o 

5 

3 

3 

11 

2% 

2.8 

2.1 

Cbeumatopsyche  spp. 

I1 

o 

3 

1 

5 

1% 

1.3 

1.3 

i Hydropsyche  occidentals 

8 

34 

121 

34 

§8 

13% 

22.0 

14.0 

1 Hydropsyche  cockerelli 

5 

~ 281 

14 

18 

65 

10% 

16.3 1 

9.5 

1 * 1 J ' ' ' " 

H.  (Ceratopsyche)  spp.? 

a 

1 

2 

2 

5 

1% 

IA 

1.0 

Ocbrotricbia  sp. 

1 

o 

1 

4 

1% 

1.0 

0.8 

Oeceds  sp. 

i 

0 

0 

0 

1 

0% 

0.3 

0.5 

Wormaldia  sp. 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

Bracbycentrus  occidentals 

2 

9 

18 

1 

“301 

4% 

73 

7.9 

Rbyacopbila  angelica 

0 

0 

0 

i 

i 

0% 

0.3 

0.5 

Helicopsycbe  borealis 

1 

0 

o 

0 

1 

0% 

03 

03 

Glossosoma  sp. 

5 

5 

12 

6 

4% 

7.0 

3.4 

\ 

j 

1 

1 

ANNELIDA 

I 

1 

0% 

1 

Naididae 

o 

0 

0 

1 

1 

0% 

0.3 

03 

Tubificidae 

2 

0 

0 

0 

2 

0% 

03 

1.0 

! 

MOLLUSCA 

! 

1 

2% 

4 

Pbysella  sp. 

10 

1 

0 

o!  li 

2% 

2.8 

4.9 

Spbaeriidae 

5 

0 

0 

0 

5 

1% 

1.3 

2.5 

i H 

i 

OTHER 

- 

| 

0.0 

I Turbellaria 

1 

0 

0 

o!  i 

0% 

0.3 

03 

j 

! TOTAL  ORGANISMS 

154 

201 

151 

175 

681 

170 

23 

TAXA  RICHNESS 

36 

27 

26 

32 

49 

30 

4.6 

SHAN.  DIVERSITY 

4.45 

3.98 

4.13 

3.99 

4.51 

4.14 

0.22 

| BIOTIC  INDEX 

4.54 

3.39 

2.87 

3.54 

3.57 

3.58 

0.70 

EPT  RICHNESS 

19 

19 

20 

23 

29 

20 

1.9 

| % RA.  DOMINANT 

15% 

17% 

12% 

19% 

13% 

16% 

3.2% 

1 % RA.  FILTERERS 

12% 

38% 

35% 

35% 

31% 

30% 

12.1% 

! METALS  TOLERANCE 

3.97 

3.72 

3.30 

3.98 

3.75 

3.74 

032 

| Baetidae/Ephemeroptera 

0.70 

0.40 

0.38 

0.41 

0.45 

0.47 

0.15 

Hydropsychinae/Trichoptera 

0.56 

0.76 

0.48 

0.81 

0.68 

0.65 

0.16 

EPT  / (EPT  + CHIR.) 

0.65 

0.95 

0.96 

0.96 

0.89 

0.88 

0.15 

ID's  by  D.  McGuire 

I 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  MISSOULA  - STATION  15.5  - 13  AUG  91 

Taxon 

samplel  sample2isampie3!sample4  SUM 

%RA 

MEAN 

S.  D. 

I 

1 

{ 

COLEOPTERA 

i 

I 

6% 

33 

Opdoservus  spp. 

3!  4 

2 

6i  15 

1% 

3.8 

1.7 

Zaitzevia  sp. 

511  6 

14 

28 

99 

4% 

24.8 

19.7 

Ordobrevia  sp. 

0 

1 

1 

15 

17 

1% 

4.3 1 

7.2 

DIPTERA 

! 

j 

18% 

101 1 

Pottbasda  gaeddi  gp. 

oj  1 

o 

2 

3 

0% 

0.8 

1.0 

Cardiociadius  spp. 

W 8 

4 

16 

43 

2% 

10.8 

5.7 

Cricotopus  spp. 

25|  19 

2 

16!  62 

3% 

15.5 

9.7 

Eukiefferieila  spp.  1 34'  4 

2 

13!  53 

2% 

13.3 

14.6 

Eukiefferieila  devonica  gp.  \ 41 ! 7 

2 

3o!  80 

4% 

20.0 

18.6 

Ortbocladius  spp.  \ 1 j 0 

0 

l!  2 

0%' 



0.6 

Synorthocladius  sp.  | Oi  1 

o 

0; 1 

0% 

0.3 

0.5 

Tve  tenia  sp.  5 ! 0 

0 

5 

10 

0% 

2.5 

2.9 

PoJypediJum  spp.  \ 25 1 20 

6 

15 

66 

3% 

16.5 

8.1 

Microtendipes  sp  i 2;  0 

0 

0 

2 

0% 

0.5 

1.0 

Pbaenopsectra  sp  j lj  0 

2 

2 

5 

0% 

1.3 

1.0 

Rbeotanytarsus  sp. 

l!  4 

3 

5 

13 

1% 

3.3 

1.7 

Micropsectra  spp.  3 2 

~o 

Z 

12 

1% 

3.0 

2.9 

Antocba  sp.  j 0 

ri 

i|  o 

2 

0% 

0.5 

0.6 

Simulium  (Eusimulium)  | 12;  8 

2 

28 

50 

2% 

12.5 

11.1 

I i 

EPHEMEROPTERA 

! 

11% 

62 

AcentreJJa  insignificans 

42 1 33 

26 

42 

143 

6% 

35.8 

7.8 

Baetis  bicaudatus 

lj  1 

0 

0 

2 

0% 

0.5 

0.6 

Baeds  bicaudatus 

17 

18 

1 

17 

53 

2% 

13.3 

8.2 

SerrateJJa  tibialis 

3!  1 

1 

10 

15 

1% 

3.8 

4.3 

Drunella  doddsi 

1 0 

0 

~0 

1 

0% 

0.3 

0.5 

DruneJJa  grand  is 

91  4 

3 

5 

21 

1% 

5.3 

2.6 

Caudatella  sp. 

o|  i 

0 

0 

1 

0% 

0.3 

0.5 

Epeorus  albertae 

li  6 

_2 

9 

0% 

2.3 

2.6 

Rhithrogena  sp. 

Oi  0 

0 

0% 

0.3 1 

0.5 

1 

— 

— 

_ . 

LEPIDOPTERA 

i 

Petropbila  sp. 

0\  3 

2 

0 

5 



0% 

1.3 

1.5 

! 

PLECOPTERA 

| 



1% 

6 

Claassenia  sabulosa 

"l1  Oi  2 

0 

3 

0% 

0.8 

1.0 

Hesperoperla  pacifica 

2j 0 

0 

0|  2 

0% 

0.5 

1.0 

Calineuria  sp. 

6j  0|  0 

0i  6 

0% 

1.5 

3.0 

Isogenoides  sp. 

l!  0!  2 

31  6 

0% 

1.5 

1.3 

Skwala  parallels 

i!  oi  i 

2 

0% 

0.5 

0.6 

Pteronarcella  badia 

0 

o]  o 

1|  1|  o% 

0.3 1 

0.5 

Pteronarcys  califomica 

0 

0 

2i  2j  0% 

0.5 

1.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  MISSOULA  - STATION  15.5  - 13  AUG  91 

1 m 

Taxon 

sampiel 

sampic2isample3 

sample4 

SUM  ;%RA  MEAN 

S.  D. 

i 

i 

, 

. 

i TRICHOPTERA 

! 

! 

64% 

356 

Arctopsyche  grandis  \ 8 

9!  1 

45  ‘ 63 

3% 

15.8 

19.8 

Cbeuma  tops  ycb  e spp.  19 

16|  4 

46  i 85 

4% 

213 

17.7 

Hydropsycbe  oc-ddentalis 

105 

111 | 21 

146!  383 

17%|  95.8 

53.0 

Hydropsycbe  cockerel Ii 

161 

188!  117 

394'  860 

38% 

215.0 

122.9 

| 

Hvdropdla  spp. 

6 

4|  0 

2!  12 

1% 

3.0 

2.6 

Ocbrotricbia  sp. 

3 

0 

0 

0 

3 

0% 

0.8 

1.5 

Oeceds  sp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Psvcbomyia  flavida 

Oj  6\  0 

0 

6 

0% 

1.5 

3.0 

Bracbycentrus  occidentalis 

1|  0|  2 

1 

4 

0% 

1.0 

0.8 

Rbyacopbila  brunnea  gp. 

1!  0i  0 

0 

i 

0% 

0.3 

0.5 

Glossosoma  sp. 

2l  2\  2 

0 

6 

0% 

1.5 

1.0 

! i ' 

ANNELIDA 

0% 

2 

Lumbriculidae 

^ it  0 

0 

1 

0% 

03 

0.5 

i Naididae 

1!  l!  0 

5 

7 

0% 

1.8 

2.2 

1 Tubificidae 

0 Oj  0 

1 

1 

0% 

0.3 

0.5 

l 

— 

. 

1 

j 

_ 

TOTAL  ORGANISMS 

611 i 491 

227 

912 

2241 

560 

284 

TAXA  RICHNESS 

36  31 

27 

~32 

49 

32 

3.7 

SHAN.  DIVERSITY 

3.69 

3.16 

2.83 

3.16 

3.42 

3.21 

0.36 

! BIOTIC  INDEX 

4.87 

4.48 

4.26 

4.46 

4.55 

4.52 

0.26 

EPT  RICHNESS 

21 

14 

14 

15 

~~ZT 

16 

3.4 

% RA.  DOMINANT 

26% 

38% 

52% 

43% 

38% 

40% 

10.5% 

% RA.  FILTERERS 

50% 

68% 

66% 

73% 

65% 

64% 

9.9% 

! METALS  TOLERANCE 

5.08 

4.57 

4.35 

4.48 

4.65, 

4.62 

032 

Baetidac/Ephemeroptera 

0.81 1 0.81 

0.87 

0.77  i 0.80 

0.82 

0.04 

Hydropsychinae/Trichoptera 

0.93 ' 0.94 

0.96 

0.92 1 0.93 

0.94 

0.02 

EPT  / (EPT  + CHIRO 

0.72!  0.86 

0.90 

0.86j  0.83 

0.83 

0.08 

ID's  by  D.  McGuire 

i 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ SHUFFIELD's  - STATION  18  - 13  AUG  91 

. 

Taxon  !samplel 

sample2 

sample3|sample4 

SUM  l%RA|  MEAN 

S.  D. 



i 

! 

COLEOPTERA 





1 1 1%, 

4, 

Opdoservus  spp. 

2!  0 

J 

4!  9>  0% 

2.3 

1.7 

Zaitzevia  sp. 

1 

4 

o!  6 j 0% 

1.5 

1.7 

i 

DIPTERA 

| 24% 

152 

Thienemanninryia  gp. 

2 

0 

o 

O'  2 

0% 

0.5 

1.0 

Pottbasda  gaeddi  gp. 

1 

2 

0 

17!  20 

i% 

5.0 

8.0 

Cardiocladius  spp. 

3 

7 

0 

2j  12 

0% 

3.0 

2.9 

Cricotopus  spp. 

27 

~73 

55 

139|  294 

12% 

73.5 

47.6 

Eukiefferie/la  spp. 

3 

1 

3 

31  10 

0% 

2.5 

1.0 

Orthocladius  spp. 

2 

0 

2 

1 5 

0% 

1.3 

1.0 

NanocJadius  sp. 

i 

0 

~0 

0j 1 

0% 

0.3 

0.5 

Synortbodadius  sp. 

0 

2 

0 

3j  5|  0% 

1.3 

1.5 

Tve tenia  sp. 

4 

7 

6 

3 

0!  16 

1% 

4.0 

3.2 

rolypedilum  spp . 

40 

39 

28 

53 

160 

6% 

40.0 

10.2 

Microtendipcs  sp 

Oj  3 

13 

2 

8 

0% 

2.0 

1.4 

Rbeotanytarsus  sp. 

9!  3 

7 

10 

29 

1% 

7.3 

3.1 

Micropsectra  spp. 

22!  2 

9 

6 

39 

2% 

9.8 

8.7 

Antocha  sp. 

2j  1 

a 

o 

3 

0% 

0.8 

1.0 

Atherix  pacbypus 

0 

o 

0 

2 

0% 

0.5 

1.0 

Simulium  (EusimuJium) 

1 

0 

l 

0 

2 

0% 

oT 

0.6 

Cbelifera  sp. 

0 

a 

~o 

1 

r 

0% 

0.3 

0.5 

EPHEMEROPTERA 



17% 

106 

Ameletvs  sp. 

0 

1 

01  1 

0% 

0.3 

0.5 

Acentrella  insignificans 

16 

13 

15 

44  88 

4% 

22.0 

14.7 

Baetis  tricaudatus  j 22 

40 

29 

48  139 

6% 

34.8 

11.5 

Attenella  margarita 

3 

2 

1 

5 11 

0% 

2.8 

1.7 

Serratella  tibialis 

6 

3 

1 

3|  13 

1% 

3.3 

2.1 

Drunella  grandis 

V 

~o 

1 

1!  3 

0% 

0.8 

0.5 

Timpango  becuba 

~0 

0 

0 

»I  i 

0% 

0.3 

0.5 

Epeorus  alberta  e 

0 

IS 

0 

o!  i 

0% 

0.3 

0.5 

Nixe  sp.  j 2 

3 

3 

8!  16 

1% 

4.0 

2.7 

Rbitbrogena  sp.  ' 0 

1 

2 

0 3 

0% 

0.8 

1.0 

Paraleptopblebia  bicomuta 

1 

0 

2 

0 3 

0% 

0.8 

1.0 

Tric-orythodes  minutus 

26l 

”19 

5li  145 

6% 

36.3 

16.2 

i 

LEPIDOPTERA 

i 

Pctrophila  sp. 

5, 

3 

3 

“3  15 

1% 

3.8 

1.0 



: 

i 

PLECOPTERA 

1 

3% 

19 

Claassenia  sabulosa  j lj  2 

0 

ij  4 

0% 

1.0 

0.8 

Isogen oides  sp.  J 10  j 11 

11 

25  57 

2% 

14.3 

7.2 

Skwala  parallels  | 4|  2 

4 

3 13 

1% 

3.3 

1.0 

Pteronarcella  badia  ' 1 1 0 

0 

0!  1 

0% 

0.3 

0.5 

Pteronarcys  califomica  ! l\  0 

~0 

0 2 

0% 

0.5 

1.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ SHUFFIELD's  - STATION  18  - 13  AUG  91 

m 

TaxoD  samplel  sample2lsampie3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

| | I 

■ 

1 i 1 

i 



- 

! TRICHOPTERA 

| 

54% 

341 

Arctopsyche  grandis  11  \ 84 

31 

30'  222 

9% 

55.5 

29.0 

1 i 

Cbeumatopsyche  spp.  j 41  j 78 

61 

48]  228 

9% 

57.0 

16.3 

Hydropsycde  ocddentaiis  j lOOi  79 

45 

21 i 245 

10% 

61.3 

35.1 

Hydropsyche  c-ockerelli  233 1 222 

82 

97  i 634 

25% 

158.5 

80.0 

HydropdJa  spp.  | 5 0 

2 

0% 

2.0 

2.2 

1 t j 

Occeds  sp.  j 4|  0 

o 

^ 6 

0% 

1.5 

1.9 

Psycbomyia  flavjda  j Oj  1 

1 

0i  2 

0% 

0.5 

0.6 

Bract  yc-entrus  ocddentaiis  ! 3!  2 

0 

2'  7 

0% 

1.8 

1.3 

i Glossosoma  sp.  1 j 1 

4 

4 10 

0% 

2.5 

1.7 

l 1 

1 

| 

ANNELIDA  i | 

! 

0% 

1 

Lumbricidae  i 1 0 

o 

0i  1 

0% 

0.3 

0.5 

! Tubificidae  0;  0 

_0 

i|  i 

0% 

0.3 

0.5 

! 1 1 

1 l l 

j 

| MOLLUSCA 

! 

0% 

~0 

' Ferrissia  sp.  i Oi  0 

0 

li  1 

0% 

0.3 

03 

1 ' 1 1 

1 j 

1 

i 

OTHER 

! 

i 

0.0 

Turbellaria  1 1 

o 

0 

0 

1 

0% 

0.3 

03 

j 

TOTAL  ORGANISMS  ! 691 ! 710 

463 

642 

2506 

627 

113 

TAXA  RICHNESS  j 40 

31 

31 

34 

~~50{ 

34 

A2 

SHAN.  DIVERSITY  1 3.51 

3.31 

3.78 

3.78 

3.74 

3.60 

0.23 

BIOTIC  INDEX  ! 4.25 

4.38 

4.57 

4.77 

4.48 

4.49 

0.23 

EFT  RICHNESS 

21 

18 

19 

19 

26 

19 

1.3 

% RA.  DOMINANT 

34% 

31% 

18% 

22% 

25% 

26% 

7.6% 

1 % RA.  FILTERERS 

61% 

66% 

49% 

32% 

55% 

54% 

16.4% 

METALS  TOLERANCE 

4.09' 

4.67 

4.82 

531 

4.70 

4.72 

030 

Baetidae/Ephemeroptera 

0.49  j 0.65 

0.42 

037 

0.54 

0.53 

0.10 

Hydropsychinae/Trichoptera 

0.81 1 0.81 

0.83 

0.81 

0.81 

0.81 

0.01 

EPT  / (EPT  + CHIR.1 

0.83 ! 0.80 

0.76 

0.63 

0.76 

0.75 

0.09 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 


BITTERROOT  RIVER  nr  month  - STATION  19  - 13  AUG  91 


m 

Taxon  'sampIel'sampieZ 

sample3 

sample4 

SUM  \%RA 

MEAN 

S.  D. 

I 1 

i i 



COLEOPTERA 

! 

5% 

38 

Optioservus  spp. 

13 

24 

22 

17 

76 

2% 

19.0 

5.0 

Zaitzevia  sp. 

11 

26 

22 

16 

75 

2% 

18.8 

6.6 

DIPTERA 

28% 

228 

Pagastia  sp 

1 

0 

0 

4 

5 

0% 

1.3 

1.9 

Potthastia  gaeddi  gp. 

1 

3 

0 

1 

5 

0% 

1.3 

1.3 

Cardiodadius  spp. 

28 

12 

45 

22 

107 

3% 

26.8 

13.8 

Corynoneura  sp 

o 

0 

0 

1 

1 

0% 

0.3 

0.5 

Cricotopus  spp. 

76 

35 

71 

64 

246 

8% 

61.5 

18.3 

Eukieffcridia  spp. 

11 

3 

20 

13 

47 

1 % 

11.8 

7.0 

Orthodadius  (Euortbo.)  spp. 

5 

3 

0 

9 

17 

1% 

4.3 

3.8 

NanocJadius  sp. 

1 

0 

0 

o 

1 

0% 

0.3 

03 

Synorthodadius  sp. 

0 

1 

3 

0 

4 

0% 

1.0 

1.4 

Tvetenia  sp. 

10 

11 

3 

7 

31 

1% 

7.8 

3.6 

PolypediJum  spp. 

26 

43 

49 

20 

138 

4% 

34.5 

13.7 

Microtendipcs  sp 

0 

2 

0 

0 

2 

0% 

0.5 

1.0 

Rhcotanytarsus  sp. 

24 

67 

56 

32 

179 

6% 

44.8 

20.1 

Micropsectra  spp. 

1 

6 

0 

1 

8 

0% 

2.0 

2.7 

Antocba  sp. 

0 

3 

0 

2 

5 

0% 

1.3 

1.5 

Atberix  pacbypus 

1 

1 

0 

0 

2 

0% 

0.5 

0.6 

Simulium  (Eusimulium) 

45 

8 

13 

39 

105 

3% 

26.3 

18.5 

Cbdifera  sp. 

0 

3 

_lj 

2 

6 

0% 

1.5 

1.3 

Protanyderus  sp. 

1 

0 

1 

0 

2 

0% 

0.5 

0.6 

EPHEMEROPTERA 

7% 

56 

Acentrdla  insignificans 

2 

1 

3 

2 

8 

0% 

2.0 

0.8 

Baetis  tricaudatus 

15 

19 

27 

8 

69 

2% 

173 

7.9 

AttendJa  margarita 

1 

3 

2 

1 

7 

0% 

1.8 

1.0 

Serratdla  tibialis 

1 

4 

4 

2} 

11 

0% 

2.8 

1.5 

Drundla  graodis 

11 

28 

41 

21 

101 

3% 

25.3 

12.6 

Epeorus  aJbertae 

1 

0 

0 

a 

1 

0% 

0.3 

0.5 

Rhithrogcna  sp. 

12 

5 

1 

5 

23 

1% 

5.8 

4.6 

Para/cptopbJcbia  bicomuta 

1 

~0 

0 

0 

1 

0% 

0.3 

0.5 

Tricorytbodes  mioutus 

H] 

1 

0 

2 

0% 

0.5 

0.6 

— 

LEPIDOPTERA 

Petropbila  sp. 

0 

1 

~ Tol 

2 

13^ 

0 % 

33 

4.6 



— 1 

PLECOPTERA  i ! 

1 

6% 

~48l 

CJaassenia  sabulosa  1 o!  0 

□>! 

2!  2 

0% 

0.5 

1.0 

Hcsperoperia  padfica  0 

1 

0 

1 

01  1 

0% 

0.3 

0.5 

Isogenoidcs  sp.  j 14 

11 

7 

lo!  42 

1% 

10.5 

2.9 

Stwala  parallda  \ 1 

1 

2 

1!  5 

0% 

1.3 

0.5 

Ptcrooarcdla  badia  1 39 

~5? 

31 

17i  141 ! 4% 

35.3 

15.5 

MACROINVERTEBRATE  DATA 

BITTERROOT  RIVER  nr  mouth  - STATION  19  - 13  AUG  91 

Taxon  samplel 

sample2 

sample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

I 

t 

1 TRICHOPTERA 

! 

52% 

425 

Arctopsycbe  grand  is 

8 

13 

15 

2 

...  38 

1% 

9.5 

5.8 

Cbcumatopsycbe  spp. 

26 

83 

82 

23 

214 

7% 

53.5 

333 

Hydro  psychs  ocddsvtaJJs 

212 

324 

277 

132 

945 

29% 

236.3 

83.3 

Hydropsycbc  cockcrclli 

90 

79 

130 

63  362 

11% 

90.5 

28.6 

Lcucotricbia  picdpes 

1 

o 

0 

1 

2 

0% 

0.5 

0.6 

Zumatricbia  notosa 

1 

3 

0 

2 

6 

0% 

1.5 

1.3 

Occcds  sp. 

1 

0 

o 

0 

1 

0% 

03 

03 

Brachycentrus  occidcn  tab's 

21  2 

3 

0 

7 

0% 

1.8 

13 

Protopdla  sp. 

oi  0 

o 

1 

1 

0% 

03 

0.5 

| 

Glossosoma  sp. 

27 

48 

26 

23 

124 

4% 

31.0 1 

113 

! 

| ANNELIDA 

I 

1% 

12 

Lumbricidae 

~1\  11 

21 

* — i 

^r 

<N 

1% 

103 

8.1 

Naididae 

2j 2 

~0 

0j  4 

0% 

1.0 

1.2 

Tubificidae 

2 

0 

0 

0|  2 

0% 

03 

1.0 

i 

OTHER 

i 

1 

— 

0.0 

Turbellaria  j 1 

2, 

0 

0] 

3 

0% 

0.8 

1.0 

i 

j 

TOTAL  ORGANISMS 

734 

947 

988 

570 

3239 

810 

195 

| TAXA  RICHNESS 

41 

39 

29 

36 

50 

36 

53 

SHAN.  DIVERSITY 

3.82 

3.68 

3.72 

4.00 

3.88 

3.81 

0.15 

i BIOTIC  INDEX 

4.64 

4.45 

4.68 

4.701  4.61 

4.62 

0.11 

‘ EPT  RICHNESS 

21 

18 

15 

18|  24 

18 

2.4 

% RA.  DOMINANT 

29% 

34% 

28% 

23%!  29% 

29% 

4.5% 

% RA.  FILTERERS 

55% 

61% 

58%' 

51%  57% 

56% 

4.2% 

METALS  TOLERANCE  i 5.07 

4.45 

4.89 

5.14!  4.85 

4.89 

031 

Bacddae/Ephemcroptcra  038 

033!  0.38 

0.26  i 035 

0.34 

0.06 

Hydropsychinae/Trichoptera  j 0.89 

0.88 1 (K92 

0.88  0.89 

0.89 

0.02 

EPT  / (EPT  + CHIR.)  | 0.72 

0.79!  0.72 

0.64|  0.73 

0.72 

0.06 

ID's  by  D.  McGuire 

i 

1 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  HARPER  BRIDGE  - STATION  20  - 13  AUG  91 

m 

Taxon  'samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN  | S.  D. 

1 

| 

COLEOPTERA 

2% 

19 

Opdoservus  spp. 

12 

6 

18 

18 

54 

2% 

13.5 

5.7 

Zaitzevia  sp. 

4 

4 

8 

4 

20 

1% 

5.0 

2.0 

Stapbylinidae 

0 

0 

0 

1 

l 

0% 

0.3 

0.5 



DIPTERA 

26% 

210 

Thiencmannimvia  gp. 

5 

2 

5 

2 

14 

0% 

3.5 

1.7 

Cardiocladius  spp. 

4 

7 

3 

9 

23 

1% 

5.8 

2.8 

Cricotopus  spp. 

37 

9 

17 

30 

93 

3% 

23.3 

12.6 

EukiefferielJa  spp. 

14 

7 

3 

13 

37 

1% 

9.3 

5.2 

Orthocladius  spp. 

~2 

0 

0 

0 

2 

0% 

0.5 

1.0 

Tvetenia  sp. 

23 

8 

3 

14 

48 

2% 

12.0 

8.6 

Sdctochironomus  sp. 

0 

0 

1 

0 

1 

0% 

03 

03 

Polypedilum  spp. 

41 

34 

21 

21 

117' 

4% 

29.3 

9.9 

Microtendipes  sp 

0 

5 

1 

0 

6 

0% 

13 

2.4 

Pbaenopsectra  sp 

0 

0 

_! 

0 

r 

0% 

0.3 

0.5 

Rheotanytarsus  sp. 

28 

18 

30 

10 

86 

3% 

21.5 

9.3 

Tany tarsus  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp. 

~7& 

48 

~~34 

33 

191 

6% 

47.8 

20.0 

Hexatoma  sp. 

0 

2 

1 

0 

3 

0% 

0.8 

1.0 

Atberix  pacbypus 

4 

27 

3 

20 

54 

2% 

133 

11.9 

Simulium  (Psilozoa ) 

9 

18 

~9 

123 

159 

5% 

39.8 

55.7 

Cbelifera  sp. 

0 

0 

1 

I1 

2 

0% 

0.5 

0.6 

Protanyderus  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

03 

EPHEMEROPTERA 

14% 

108 

Accntrclla  iosignificans 

19 

15 

7 

0 

41 

1% 

10.3 

83 

Baetis  tricaudatus 

65 

47 

49 

65 

2261 

1% 

56.5 

9.8 

Atteaella  margarita 

13 

1 

6 

0 

20 

1% 

5.0 

5.9 

Serrate  Ha  tibialis 

3 

A 

~ 5 

~T 

“131 

0% 

3.3 

1.7 

Druoella  grandis 

2 

0 

3 

3 

8 

0% 

2.0 

1.4 

Nixe  sp. 

1 

1 

0 

0 

2 

0% 

0.5 

0.6 

Rbitbrogcoa  sp. 

14 

7 

11 

22 

54 

2% 

13.5 

6.4 

Paraleptopblebia  bicomuta 

1 

1 

0 

~0 

2 

0% 

0.5 

0.6 

Tricorythodes  minutus 

22 

16 

23 

6 

67 

2% 

16.8 

7.8 

PLECOPTERA 

3% 

23 

Claassenia  sabulosa 

6 

~A 

17 

18 

45 

1% 

113 

7.3 

lsogenoidcs  sp. 

1 

~0 

1 

~6 

8 

0% 

2.0 

2.7 

Stwala  parallels 

1 

0 

0 

0 

L 

0% 

03 

0.5 

Pteronarcclla  badia 

2 

_9 

12 

12 

~35 

1% 

8.8 

4.7 

Ptcronarcys  californica 

1 

1 

0 

0 

2 

0% 

0.5 

0.6 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  HARPER  BRIDGE  - STATION  20  - 13  AUG  91 

1. 

'Taxon  samplel 

sample2 

samplc3  sample4j  SUM 

%RA 

MEAN 

S.  D. 

j 

1 

! i 

l 

1 TRICHOPTERA 

1 

55% 

435 

Arctopsyche  grandis  ! 17 

25 

~ 28]  44 

114!  4% 

28.5 

11.3 

Cbeumatopsyche  spp.  14 

24 

~28|  26 

92 

3% 

23.0 

6.2 

Hydropsyche  ocddentaJ/s  j 239 

281 

321 

593 

1434 

45% 

358.5 

159.9 

Hydropsyche  cockerelli  i 12 

30 

20 

30 

92 

3% 

23.0 

8.7 

Zumatricbia  notosa  j 1 

o 

0 

0 

1 

0% 

0.3 

0.5 

I 

Brachycentrus  occidental^  j 1 

2 

2 

1 

6 

0% 

1.5 

0.6 

i i 1 

Glossosoma  sp.  | 0 

o 

0 

i 

1 

0% 

0.3 

0.5 

ANNELIDA 

0% 

0 

Naididae  i 1 

o 

0 

0 

1 

0% 

0.3 

0.5 

1 

TOTAL  ORGANISMS  1 695 

664 

692 

1128 

3179 

795 

223 

TAXA  RICHNESS  | 34 

31 

32 

~29 

43 

32 

2.1 

SHAN.  DIVERSITY 

3.63 

3.41 

3.29 

2.86 

3.37 

3.30 

0.32 

BIOTIC  INDEX 

4.72 

4.58 

4.60 

4.86 

4.72 

4.69 

0.13 

EPT  RICHNESS 

~20 

16 

~15 

13 

21 

16 

2.6 

% RA.  DOMINANT  | 34%/ 

42% 

46% 

53% 

45% 

44% 

7.6% 

% RA.  FILTERERS  ! 46% 

60% 

63% 

73% 

62% 

61% 

11.3% 

METALS  TOLERANCE  ! 4.51 

4.52 

4.48 

5.20 

4.75 

4.68 

0.35 

Bactidac/Ephcmeroptera  | 0.60 

0.67 

0.54 

0.67 

0.62 

0.62 

0.06 

Hydropsychinae/Trichoptera  j 0.93 

0.93 

0.92 

0.93 

0.93 

0.93 

0.00 

EPT  / (EPT  + CHIR.)  | 0.65 

0.77 

0.82 

0.86 

0.79 

0.78 

0.09 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  HUSON  - STATION  22-14  AUG  91 

Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 



COLEOPTERA 

1% 

8 

Optioscrvus  spp.  1 2 

6 

7 

7 

22 

1% 

5.5 

2.4 

Zaitzevia  sp. 

1 

4 

1 

~2 

8 

0% 

2.0 

1.4 

Brychius  sp. 

0 

0 

1 

1 

0% 

~oJ 

0.5 

Staphylinidae 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

| 

DIPTERA 

. 

21% 

185 

Thiencmannimyia  gp. 

_2 

1 

7 

2 

"72 

0% 

3.0 

2.7 

Pagasda  sp 

0 

2 

0 

1 

y 

0% 

0.8 

1.0 

Pottbasda  gaeddi  gp. 

0 

0 

1 

0 

i 

0% 

0.3 

0.5 

Cardiocladius  spp. 

~4 

5 

1 

2 

12 

0% 

3.0 

1.8 

Corynoneura  sp 

0 

0 

o1 

0 

0% 

0.0 

0.0 

Cricotopus  spp. 

45 

15 

33 

24 

117 

3% 

29.3 

12.8 

EukiefFeriella  spp. 

4 

1 

1 

3 

9 

0% 

2.3 

1.5 

Orthodadius  spp. 

0 

0 

0 

1 1 

1 

0% 

0.3 

0.5 

Tbieoemannidla  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Tvctcnia  sp. 

15 

21 

21 

22 

79 

2% 

19.8 

3.2 

Polypedilum  spp. 

17 

28 

28 

48 

121 

3% 

30.3 

12.9 

Microtcodipcs  sp 

1 

0 

1 

1 

0% 

0.8 

0.5 

Pbaenopsectra  sp 

0 

2 

6 

3 

11 

0% 

2.8 

2.5 

Cladotaaytarsus  sp. 

0 

3 

0 

0 

3 

0% 

0.8 

1.5 

Rbeotanytarsus  sp. 

24 

11 

12 

~62 

2% 

15.5 

5.9 

Micropsectra  spp. 

27 

21 

18 

38 

104 

3% 

26.0 

8.8 

Hcxatoma  sp. 

r 

1 

1 

1 

4 

0% 

1.0 

0.0 

Atberix  pacbypus 

0 

4 

2 

3 

9 

0% 

2.3 

1.7 

Simulium  ( Eusimulium ) 

35 

85 

11 

54 

185 

5% 

46.3 

3 13 

Cbelifera  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

EPHEMEROPTERA 

11% 

99 

Amdetus  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Accntrdla  insignificans 

0 

1 

2 

1 

4 

0% 

1.0 

0.8 

Baeds  tries  uda  tvs 

87 

. 81 

113 

35 

316 

9% 

79.0 

32.5 

Attendla  margarita 

1 

Oi  8 

6 

15 

0% 

3.8 

3.9 

Serratdla  dbialis 

1 

0 

1 

1 

3 

0% 

0.8 

0.5 

Ephemerdla  inermis 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Drvodla  graodis 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Epeorus  albcrtae 

1 

_JI 

0 

0 

2 

0% 

0.5 

0.6 

Nixe  sp. 

0 

1 

0 

2 

3 

0% 

0.8 

1.0 

Rbitbrogena  sp. 

7 

17 

1 

14 

39 

1% 

9.8 

7.2 

Tricorytbodcs  minutus 

2 

1 

6 

11 

0% 

2.8 

2.2 

1 

PLECOPTERA 

1 

. 

2% 

14! 

Claassenia  sabulosa 

2 

4 

1 

2 

9 

0% 

2.3 1 1.3 

Hesperoperla  padfica  | 0 

1 

0 

1 

2 

0% 

0.5 1 0.6 

Isogenoides  sp.  ' 7 

11 

5 

9 

32 

1% 

8.0!  2.6 

Skwala  parallels  j 0 

2 

0 

1 

3 

0% 

0.8(  i.o 

Pteronarcella  badia 

1 

3 

1 

5|  10 

0% 

2.5 1 1.9 

Isoperla  sp. 

0 

o]  0 

ll  1 

0% 

0.3 1 0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  HUSON  - STATION  22  - 14  AUG  91 

m 

1 Taxon 

samplel  j sample2|  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i 



1 i 

1 TRICHOPTERA 

! 

I 

65% 

576 

Arctopsyche  grandis 

0 

7 

2 

5 

14 

0% 

3.5 

3.1 

Cheumatopsvcbe  spp. 

20 

63 

65 

62 

210 

6% 

52.5 

21.7 

Hydropsycbe  ocd den  tab's 

313 

610 

496 

537 

1956 

55% 

489.0 

126.5 

Hydropsycbe  cockerelli 

12 

32 

31 

38 

113 

3% 

28.3 

11.3 

HvdropdJa  spp. 

o 

0 

0 

1 

1 

0% 

0.3 

0.5 

Brs  cb  yccn  crus  occid  co  tubs 

0 

o 

2 

4 

6 

0% 

1.5 

1.9 

Glossosoma  sp.  | 3 

1 

0 

1 

5 

0% 

1.3 

1.3 

! 

! TOTAL  ORGANISMS  | 636 

1048 

889 

955 

3528 

882 

176 

1 TAXA  RICHNESS  | 27 

34 

31 

40 

48 

33 

5.5 

1 SHAN.  DIVERSITY 

2.79 

2.54 

2.56 

2.76 

2.73 

2.66 

0.13 

BIOTIC  INDEX 

4.89 

4.77 

4.88 

4.82 

4.83 

4.84 

0.06 

EPT  RICHNESS 

13 

17,  14 

22 

24 

17 

4.0 

% R A.  DOMINANT 

49% 

58%  56% 

56% 

55% 

55% 

3.9% 

j % R A.  FILTERERS 

64% 

77%  1 70% 

75% 

72% 

71% 

6.0% 

METALS  TOLERANCE 

4.97 

4.86!  5.00 

4.80 

4.90 

4.91 

0.09 

Baetidae/Ephemcroptera 

0.88 

0.80 ! 088 

0.57 

0.81 

0.78 

0.15 

Hydropsychinae/Trichoptera 

0.99 

0.99  0.99 

0.98 

0.99 

0.99 

0.00 

EPT  / (EPT  + CHIR.) 

0.77 

0.88  J 0.85 

0.82 

0.84 

0.83 

0.05 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  nr  ALBERTON  - STATION  23  - 14  AUG  91 


Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

COLEOPTERA 

1% 

11 

Opdoservus  spp. 

11 

8 

12 

5 

36 

1 % 

9.0 

3.2 

Zaitzevia  sp. 

2 

0 

4 

1 

7 

0% 

1.8 

1.7 



DIPTERA 



14 % 

147 

Thienemannimyia  gp. 

5 

0 

1 

2 

8 

0% 

2.0 

2.2 

Pagastia  sp 

o 

0 

0 

1 

1 

0% 

0.3 

0.5 

Cardiodadius  spp. 

1 

o 

0 

0 

1 

0% 

0 3' 

0.5 

Cricotopus  spp. 

42 

84 

~59 

55 

240 

6% 

60.0 

17.6 

Eukieffendla  spp. 

1 

0 

1 

1 

3 

0% 

0.81 

0.5 

Orthociadius  spp. 

2 

3 

0 

0 

5 

0% 

1.3 

1.5 

Nanodadius  sp. 

~1 

0 

~4l 

1 

6 

0% 

1.5 

1.7 

Tve tenia  sp. 

19 

4 

_2 

4 

~~29 

1% 

7.3, 

7.9 

Polypedilum  spp.  i 44 

43 

48 

29 

164 

4% 

41.0 

8.3 

Microtendipes  sp  1 20 

13 

25 

6 

64 

1% 

16.0 

8.3 

| 

Phaenopscctra  sp  4 

3 

4 

1 

12 

0% 

3.0 

1.4 

Xenocbironomus  sp. 

5 

3 

0 

6 

14 

0% 

3.5 1 

2.6 

Rbeotany tarsus  sp. 

2 

3 

1 

9 

15 

0% 

3.8 

3.6 

Micropsectra  spp. 

12 

o 

9 

1 

22 

1% 

5.5 

5.9 

Atberix  pacbypus 

0 

o 

0 

1 

1 

0% 

0.3 

0.5 

Sim  u Hum  (Eusimulium) 

2 

o 

1 

0 

3 

0% 

0.8 

1.0 

EPHEMEROPTERA 

9% 

97 

AcentrdJa  insignificans 

4 

0 

0 

3 

7 

0% 

1.8 

2.1 

Baetis  tricaudatus 

41 

82 

54 

45 

222 

5% 

55.5 

18.5 

Attendla  margarita 

15 

11 

6 

13 

45 

1% 

11.3 

3.9 

Serratella  tibialis 

2 

1 

0 

0 

3 

0% 

0.8 

1.0 

Epbemerdla  inermis 

1 

~0 

0 

0 

1 

0% 

0.3 

0.5 

Drundla  grand  is 

0 

3 

6 

1 

10 

0% 

2.5 

2.6 

Epeorus  albertae 

0 

4 

0 

2 

~~6 

0% 

1.5 

1.9 

Heptagenia  soltari 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Nixe  sp. 

7 

36 

14 

59 

1 % 

14.8 

15.0 

Rbitbrogeaa  sp. 

3 

^7 

7 

1 

W 

0% 

4.5 

3.0 

Tricorytbodes  minutus 

5 

6 

0 

3 

14 

0% 

3.5 1 

2.6 

LEPIDOPTERA 

Petwpbila  sp. 

4 

20 

12 

5 

41 

1 % 

10.3 

7.4 

ODONATA 

Opbiogompbus  sp. 

1 

1 

0 

3 

5 

0% 

1.3 

1.3 

" 

PLECOPTERA 

1% 

12 

Claassenia  sabulosa 

0, 

2 

1 

0 

3 

0% 

1.0 

Hesperoperla  padfica 

_u 

0 

0 

2 

0% 

0.8 

1.0 

Isogenoides  sp. 

7 

8 

9 

8 

32 

1% 

8.0 

0.8 

Ptcronarcella  badia 

0 

4 

1 

0 

5 

0% 

13 

1.9 

Pteronarcys  califomica 

2 

0 

1 

0 

3 

0% 

0.8 

1.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  nr  ALBERTON  - STATION  23  - 14  AUG  91 

1 m 

Taxon 

samplel 

sample2i  sample3  i sample4 

SUM 

%RA 

MEAN 

S.  D. 

I 





1 TRICHOPTERA 

I 

t 

| 74% 

788 

Arctopsyche  grandis 

3 

1 

ij  1 

6 0% 

1.5 

1.0 

Cbeumatopsycbc  spp. 

121 

218 

131 1 171 

641  j 15% 

160.3 

44.1 

Hvdropsvcbe  ocddentaJis 

435 

410 

394 j 414 

1653!  39% 

413.3 

16.9 

Hydropsvche  cock  ere] I i 

219 

200 

172!  162 

753!  18% 

188.3 

26.1 

HvdropdJa  spp. 

1 

0 

4!  1 

6j  0% 

1.5 

1.7 

i Lcucotricbia  pictipes 

o 

0 

il  2 

31  0% 

0.8 

1.0 

Zumatrichia  notosa 

8j  0 

4 11 

23 

1% 

5.8 

4.8 

Ccracica  sp. 

6j  3 

l ii z 

17 

0% 

4.3 

2.8 

i Oecetis  sp. 

3!  i 

3 

5 

12 

0% 

3.0 

1.6 

Psych  otnyia  H avid  a 

4!  7 

7 

12 

30 

1% 

7.5 

3.3 

I Bracbycentrus occidentals 

4 

3 

0 

1 

8 

0% 

2.0 

1.8 

I ANNELIDA 

0% 

2 

* Lumbricidae 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Naididae 

1 

0 

0 

2 

3 

0% 

0.8 

1.0 

Tubificidae 

4|  0 

0 

1 

5 

^0% 

1.3 

1.9 

~r 

\ 

1 



TOTAL  ORGANISMS 

1077  i 1192|  1000 

1001 

4270 



L 

1068 

90 

TAXA  RICHNESS 

43 

30|  33 

40 

50 

37 

6.0 

SHAN.  DIVERSITY 

3.08 

3.01!  3.01 

2.91 

3.07 

3.00 

0.07 

BIOTIC  INDEX 

4.78 

4.80 1 4.83 

4.80 

4.80 

4.80 

0.02 

EPT  RICHNESS 

~22l 

19 

19 

21 

27 

20 

1.5 

% RA.  DOMINANT 

40% 

34% 

39% 

41% 

39% 

39% 

3.1% 

% RA.  FILTERERS 

73% 

70% 

70% 

76% 

72% 

72% 

2.7% 

METALS  TOLERANCE 

4.82 

5.02 

4.99 

4.97 

4.95  1 

4.95 

0.09 

Baetidac/Ephemeroptera 

0.57 

0.55 

0.62 

0.69 

0.59 

0.61 

0.06 

Hydropsychinae/Trichoptera 

0.96 

0.98 

0.97 

0.95 

0.97 

0.97 

0.01 

EPT  / (EPT  + CHIR.) 

0.85 

0.87 

0.84 

0.88 

0.86 

— 

0.86 

0.02 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  SUPERIOR  - STATION  24  - 14  AUG  91 

— 

Taxon  Isamplel 

samp!e2 

sample3 

sample4 

SUM 

%RA!  MEAN 

S.  D. 

1 

r 



COLEOPTERA 

4% 

17, 

Optioservus  spp.  I 2|  15 

18 

11 

46 

2%j 

IMj 

7.0 

Zaitzevia  sp.  i 3 6 

9 

2 

20!  1% 

5.0 

3.2 

1 

i 

i 

DIPTERA 

j 16% 

~72\ 

unassociated  midge  pupa  ! 01  1 

0 

0 

1 

0% 

0.3 

0.5 

Thienemannimyia  gp.  1 

2 

1 

0 

4 

0% 

1.0 

0.8 

Pagastia  sp  4 

2 

0 

4 

10 

1% 

2.5 

1.9 

Cardiodadius  spp. 

1 

4 

5 

3 

13| 

1% 

3.3 1 

1.7 

Cricotopus  spp. 

30 

20 

12 

26 

88 

5% 

22.0 

7.8 

Eukiefferidla  spp. 

1 

2 

2 

5 

10 

1% 

2.5 

1.7 

Orthodadius  spp. 

0 

2 

H 

1 

4 

0% 

0.8 

Tv e tenia  sp. 

5 

6 

2 

5 

18 

1% 

4.5 

1.7 

Polypedilum  spp. 

8 

7 

5 

8 

“281 

2% 

7.0 

1.4 

Microtendipes  sp 

6 

3 

4 

11 

24 

1% 

6.0 

3.6 

Xenocbironomus  sp. 

0 

_0 

0 

1 

1 

0% 

0.3 

0.5 

Rheotanytarsus  sp. 

6 

18 

5 

8 

37 

2% 

9.3 

6.0 

Tany tarsus  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp. 

10 

19 

4 

47 

3% 

11.8 

6.3 

Antocba  sp. 

1 

o 

1 

0 

~~2 

0% 

0.5 

0.6 

i 

EPHEMEROPTERA 

22% 

104 

Acentrella  insigniticans 

49 

49 

74 

49 

221 

12% 

55.3 

12.5 

Baetis  tricaudatus 

10 

19 

30 

13 

72 

4% 

18.0 

8.8 

Attenella  tnargarita 

2 

3 

5 

5 

15 

1% 

3.8 

1.5 

Serratelia  tibialis 

9 

9 

9 

14 

41 

2% 

10.3 

2.5 

E>runeHa  doddsi 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Drunella  grandis 

12 

7 

11 

10 

40 

2% 

10.0 

2.2 

Timpango  becuba 

0 

0 

0 

1 

~T 

0% 

0.3 

0.5 

Epeorus  albertae 

1 

0 

0 

3 

4 

0% 

1.0 

1.4 

Heptagenia  soltari 

1 

0 

0 

0 

1 

0% 

0.3 1 

0.5 

Nixe  sp. 

3 

5 

1 

2\  11 

1% 

2.8 

1.7 

Rbithrogcna  sp. 

0 

~v 

2 

11  4 

0% 

1.0 

0.8 

ParaJeptopblebia  sp. 

1 

0 

o 

°l  1 

0% 

0.3 

0.5 

Tricorythodes  minutus 

1 

0 

i 

«;  2 

0% 

0.5 

0.6 

! 

LEPIDOPTERA 

| 

Petropbila  sp. 

1 

0 

~0 

l1  2 

0% 

0.5 

0.6 

.. 

PLECOPTERA 

1 

1% 

CJaasseoia  sabulosa 

1 

0 

~a 

3!  4 

0% 

1.0 

1.4 

Hesperoperia  padfica 

0 

0 

i 

S I 

0% 

0.3 

0.5 

Isogenoides  sp. 

6 

4 

L 

4 11 

1% 

4.3 1 

2.4 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  SUPERIOR  - STATION  24  - 14  AUG  91 

1 Taxon 

samplel 

sample2!sample3 

sample4^  SUM 

%RA|  MEAN 

S.  D. 

1 

i 

1 



1 TRICHOPTERA 

57% 

265 

Arctopsyche  ejandis  ' 0 

5 

6 

6 

"T7I 

1% 

4.3!  2.9 

Cbeumatopsyche  spp.  j 54 

87 

111 

103 

355 

19% 

88.8 

25.2 

Hydropsyche  occidentals  j 66 

66 

132 

78 

342 

18% 

85.5 

31.5 

Hydropsyche  cockerelli  i 41 

62 

87 

75 

265 

14% 

66.3 

19.7 

< 1 

Hydropsyche  slossonae  ! 0 

3 

0 

0 

3 

0% 

0.8 

1.5 

Hydroptila  spp.  \ 13 

10 

6 

8 

37 

2% 

9.3 

3.0 

Leucotrichia  picdpes  | 1 

0 

0 

“5 

1 

0% 

0.3 

0.5 

Ceradea  sp.  1 1 

4 

1 

0 

6 

0% 

1.5 

1.7 

Oeceds  sp.  1 0 

1 

0 

i 

2 

0% 

0.5 

0.6 

Psycbomyia  flavida  j 6 

~6 

3 

8 

23 

1% 

5.8 

2.1 

BrachycentrusoccidentaJis  j 1 

0 

0 

1 

2\ 

0% 

0.5 

0.6 

dossosoma  sp.  1 3 

1 

0 

2 

6 

0% 

1.5 

1.3 

1 

\ 

, TOTAL  ORGANISMS  j 361  j 446 

565 

479 

1851 

463 

84 

I TAXA  RICHNESS  ! 35 

34 

30 

34 

46 

33 

22 

SHAN.  DIVERSITY  j 3.89 

3.92 

3.41 

3.78 

3.81 1 

3.75 

0.24 

BIOTICINDEX  4.53 

4.58 

4.50 

4.50 

4.53 

4.53 

0.04 

EPT  RICHNESS 

21 

19 

17 

20 

28 

19 

1.7 

% RA.  DOMINANT 

18%  I 

20% 

23% 

22%' 

19%' 

21% 

2.2% 

% RA.  FILTERERS 

47% 

54% 

60% 

57% 

55% 

54% 

5.8% 

METALS  TOLERANCE 

4.75 

4.63 

4.71 

4.81 ! 4.72 

4.72 

0.08 

Baetidae/Ephemeroptera 

0.66 

0.72 

0.78 

0.63 

0.71 

0.70 

0.07 

Hydropsychinae/Trichoptera 

0.87 

0.89 

0.95 

0.91 ! 0.91 

0.90 

0.04 

EPT  / (EPT  + CHIR.l 

0.80 

0.81 

0.90 

0.84 

0.84 

0.83 

0.04 

ID's  by  D.  McGuire 



: 

1 

. MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Flathead  R.  - STATION  25-16  AUG  91 

. 

Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

r 

r 

. 







COLEOPTERA 

. 

2% 

11 

Optioservus  spp. 

12 

5 

7 

8 

32 

1% 

8.0 

2.9 

Zaitzevia  sp. 

i 

1 

1 

7 

10 

0% 

2.5 

3.0 

r 



DIPTERA 

30% 

187 

Thienemanninryia  gp. 

1 

1 

1 

1 

4 

0% 

1.0 

0.0 

Pagasda  sp 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

Cardiociadius  spp. 

20 

15 

9 

18 

62 

2% 

15.5 

4.8 

Corynoneura  sp 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Cricotopus  spp. 

24 

10 

55 

18 

107 

4% 

26.8 

19.7 

Eukiefferiella  spp. 

11 

1 

1 

2 

15 

1% 

3.8 

4.9 

Eukiefferiella  devonica  gp. 

Hi  7 

~0 

~~5 

23 

1%' 

5.8 

4.6 

Orthocladius  spp. 

Oj  0 

1 

2 

3 

0% 

0.8 

1.0 

Synorthociadius  sp. 

01  0 

1 

a 

1 

0% 

0.3 1 

0.5 

Tve  tenia  sp. 

27!  20 

12 

18 

77, 

3% 

19.3 

6.2 

Polypediium  spp. 

22|  13 

6 

9 

50 

2% 

12.5 

7.0 

Microtendipes  sp 

61  9 

12 

15 

42 

2% 

10.5 

3.9 

Xenochironomus  sp. 

l!  2 

3 

1 

7 

0% 

1.8 

1.0 

Tany tarsus  sp. 

r 

0 

0 

1 

0% 

0.3 

0.5 

Rbeotanytarsus  sp. 

29 

77 

25 

41 

172 

7% 

43.0 

23.7 

Micropsectra  spp. 

16 

56 

22 

39 

133 

5% 

33.3 

18.0 

Antocba  sp. 

O'  0 

1 

V 

2 

0% 

0.5 

0.6 

Hexatowa  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Atberix  pacbypus 

1|  0 

2 

0 

3 

0% 

0.8 

1.0 

Simulium  (Eusimuiium ) 

34  i 5 

1 

2 

2% 

10.5 

15.8 

j 

EPHEMEROPTERA 

12% 

74 

Acentrella  insignificans 

24 

15 

8 

12 

59 

2% 

14.8 

6.8 

Baeds  tricaudatus 

13 

4 

9 

8 

34 

1% 

8.5 

3.7 

Attenclla  margarita 

0 

0 

0 

3 

0% 

0.8 

1.5 

Serratella  tibialis 

30 

13 

21 

26 

~90> 

4% 

22.5 

7.3 

DnweJJa  grandis 

19 

6 

9 

8 

42 

2% 

10.5 

5.8 

Epeorus  albertae 

5 

1 

5 

13 

1% 

3.3 

2.1 

Heptagenia  sottari 

10 

7 

5 

_8 

30 

1% 

1JS 

2.1 

Nixe  simpUcioides 

3 

2 

0 

7 

0% 

1.8 

1.3 

Rhithrogena  sp. 

3 

9 

0 

7 

~i9 

1% 

4.8 

4.0 

LEPIDOPTERA 

Petropbila  sp. 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

PLECOPTERA 

2% 

13 

Claassenia  sabulosa  ; 4 

5 

6 

2 

~lr 

1% 

4.3 

1.7 

Isogenoides  sp.  ; 10 

6 

i_  5 

14 

1% 

^ 

4.1 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Flathead  R.  - STATION  25  - 16  AUG  91 


Taxon 

sampiel  i sample2!  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 1 i 

— 

I— ’ 1 

i 

I 

I 

TRICHOPTERA 

i 

1 

55% 

345 

Arctopsyche  grandis 

16 

10 

6 

15 

47 

2% 

11.8 

4.6 

Cbeumatopsyche  spp. 

190 

134 

110 

160 

594 

23% 

148.5 

34.4 

I Hydropsy c-he  occidental  is 

140 

95 

103 

94 

432 

17% 

108.0 

21.7 

Hydropsyche  cockerelli 

116 

5/ 

50 

69 

292 

12% 

73XV 

29.7 

Hvdroptila  spp. 

0 

0 

1 

4 

5 

0% 

1.3 

1.9 

Ceradea  sp. 

0 

0 

_2 

4 

* 

0% 

1.5 

1.9 

, Psychomyia  flavida 

1 

0 

0 

1 

2' 

0% 

0.5 

0.6 

1 Brachyccntrus  occiden  tails 

1 

0 

1 

o 

2 

0% 

0.5 

0.6 

! 

i 

ANNELIDA 

0% 

2j 

Lumbriculidae 

_2 

0 

0 

3 

_5| 

0% 

13 

1.5 

Naididae 

1 

0 

0 

0 

1 

0%' 

0.3 

0.5 

Tubificidae 

1 

0 

1 

0!  2 

0% 

0.5 

0.6 

l 

l 

i 

! 

OTHER 

i 

| 

0.0 

Turbellaria 

o 

0 

0 

1 

1 

0% 

0.3 

0.5 

! 

i 

TOTAL  ORGANISMS 

806 1 

589 

502 

633 

2530 

j 633 

128 

TAXA  RICHNESS 

35 

30 

36 

37 

46 

35 

3.1 

SHAN.  DIVERSITY 

3.80 

3.68 

3.72 

3.91 

3.89 

3.78 

0.10 

BIOTIC  INDEX 

4.66 

4.70 

4781 

4l5 

4.66 

4.67 

0.10 

EPT  RICHNESS 

16 

14 

16 

17 

19 

16 

1.3 

% RA.  DOMINANT 

24% 

23% 

22% 

25% 

23% 

23% 

1.4% 

% RA.  FILTERERS 

62% 

51% 

54% 

54% 

56% 

55% 

4.5% 

METALS  TOLERANCE 

4.07 

5.04 

4.48 

4.59 

4.59 

0.42 

Baetidae/Ephemeroptera 

0.35 

0.33 

0.31 

0.26 

0.31 

0.31 

0.04 

Hydropsychinae/Trichoptcra 

0.96 

0.97 

0.96 

0.93 

0.96 

0.96 

0.02 

EPT  / (EPT  + CHIRO 

0.78 

0.63 

0.69 

0.72 

0.71 

0.71 

0.06 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Thompson  Falls  D.  - STATION  27  - 16  AUG  91 

m 

Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

COLEOPTERA 

2% 

11 

Opdoservus  spp. 

0 

4 

0 

0 

4 

0% 

1.0 

2.0 

Zaitzevia  sp. 

5 

20 

10 

40 

2% 

10.0 

7.1 

DIPTERA 

12% 

60 

Potthastia  gaeddi  gp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5* 

Cricotopus  spp. 

8 

20 

13 

7 

48 

2% 

12.0 

5.9 

EukiefTeriella  spp. 

1 

9 

3 

o 

13 

1% 

3.3 

4.0 

Ortbocladius  spp. 

1 

0 

2 

1 

4 

0% 

1.0 

0.8 

Sygibiocladius  sp. 

0 

2 

0 

0 

2 

0% 

0.5 

1.0 

Tve  tenia  sp. 

4 

24 

9 

~7 

44 

2% 

11.0 

8.9 

Polypedilum  spp. 

0 

10 

1 

0 

11 

1% 

2.8 1 

4.9 

Microtendipes  sp 

15 

35 

15 

14 

79 

4% 

19.8 

10.2 

Dicrotendipes  sp. 

1 

0 

0 

0 

1 

0% 

0.3 1 

0.5 

Xeaocbironomus  sp. 

0 

1 

2 

0 

3 

0% 

0.8 

1.0 

CJadotanytansus  sp. 

2 

0 

0 

2 

4 

0% 

1.0 

1.2 

Rheotanytarsus  sp. 

2 

14 

3 

2 

21 

1% 

5.3 

5.9 

Micropsectra  spp. 

0 

3 

0 

0 

3 

0% 

0.8 

13 

Ceratopogoninae 

0 

o 

0 

~T 

1 

0% 

0.3 

0.5 

Simuiiuw  ( Eusimulium ) 

0 

1 

1 

2 

~4 

0% 

1.0 

0.8 

EPHEMEROPTERA 

10% 

49 

Acentrella  insignificans 

21 

3 

15 

40 

2% 

10.0 

9.6 

Baetis  tricaudatus 

3 

17 

9 

8 

37 

2% 

9.3 

5.8 

Atteneila  margarita 

1 

2 

0 

0 

3 

0% 

0.8 

1.0 

Serratella  tibialis 

1 

2 

0 

0 

3 

0% 

0.8 

1.0 

Epbemerella  inennis 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Druaella  grandis 

0 

8 

3 

1 

12 

1% 

3.0 

3.6 

Tinspango  becuba 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Epkmrus  albertae 

1 

6 

6 

3 

16 

1% 

4.0 

2.4 

Heptagenia  sol  tan 

3 

12 

1 

4 

20 

1% 

5.0 

4.8 

Nixe  simplicioides 

3 

4 

0 

2 

9 

0% 

2.3 

1.7 

Stevonema  sp. 

9 

12 

4 

4\ 

29 

1% 

7.3 1 

3.9 

Tr&prytbodes  minutus 

4 

8 

5 

7 

24 

1% 

6.0 

1.8 

— 

LEPIDOPTERA 

J 



Petropbila  sp. 

4 

1 

4 

31  12 

1% 

3.0 

1.4 

1 

PLECOPTERA 

1 

0% 

1 

CJaassenia  sabulosa 

0 

2 

0 

o|  2 

0% 

0.5 

1.0 

lsogenoides  sp. 

0 

0 

0 

11  1 

0% 

03 1 

03 

Skwala  parallels 

_o 

1 

0 

ol L 

0% 

0.3 

0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Thompson  Falls  D.  - STATION  27  - 16  AUG  91 

, m 

Taxon  ;samplel 

sample2lsample3 

sampie4|  SUM 

%RA 

MEAN 

S.  D. 

i 

. 

j 

. 

1 TRICHOPTERA 

74% 

360 

Arctopsycbe  grandis  1 0 

1 

0 

~0 

i 

0% 

0.3 

0.5 

! ‘ “ ' j 

Cbeumatopsycbe  spp.  \ 143 

594 

108 

173 

1018 

52% 

254.5' 

227.9 

| Hydropsyche  occidentals  \ 9 

37 

3 

2|  51 

3% 

12.8 

16.5 

Hydropsyche  cockerelli  i 59 

108 

64 

61 1 292 

15% 

73.0 

23.4 

| HydropdJa  spp.  9 

6 

3 

15 

33 

2% 

8.3 1 

5.1 

Zumatricbia  notosa  i 2 

3 

6 

0 

ii 

1% 

2.8 

2.5 

i 1 

Cera  cl ea  sp.  | 1 

6 

8 

1 

16, 

1% 

4.0 1 

3.6 

Psycbomyia  flavida  1 4 

_2| 

0 

1 

7 

0% 

1.8 

1.7 

Bracbycentrus  occidentals  J 0 

5 

l 

0 

6 

0% 

1.5 

2.4 

Glossosoma  sp.  \ 0 

1 

0 

2 

3 

0% 

0.8 

1.0 

_J 

i ANNELIDA 

0% 

1 

1 Lumbriculidae 

r 

0 

0 

2 

0% 

0.5 

0.6 

j 

_ 

MOLLUSCA 

1 

0% 

2 

Ferrissia  sp. 

3l  1 

0 

31  7 

0% 

1.8 

1.5 

| 

1 

1 

; OTHER 

! 



0.0 

Turbellaria 

l 

1 

0 

1 

3 

0% 

0.8 

0.5 

.....  . _ _ 

' TOTAL  ORGANISMS 

301 

1007 

287 

349 

1944 

486 

348 

TAXA  RICHNESS 

29 

40 

25 

29 

46 

31 

6.4 

SHAN.  DIVERSITY 

2.89 

2.66 

3.20 

2.84 

2.92 

2.90 

0.22 

! BIOTIC  INDEX 

4.80 

4.80 

4.61 

4.76 

4.76 

4.74 

0.09 

EPT  RICHNESS 

16 

24, 

14 

16 

25 

18 

4.4 

% RA.  DOMINANT 

48% 

59% 

38% 

50% 

52%  1 

48% 

8.8% 

% RA.  FILTERERS 

70% 

74% 

62% 

68% 

71% 

69% 

5.2% 

METALS  TOLERANCE 

5.01 

5.29 

4.95 

5.11 

5.16 

5.09 

0.15 

Baetidae/Ephemeroptera  0.15 

0.40 

0.39 

0.52 

0.39 

0.37 

0.15 

Hydropsychinae/Trichoptera  j 0.93 

0.97 

0.91 

0.93 

0.95 

0.93 

0.03 

EPT  / (EPT  + CH1R.)  | 0.88 

0.88 

0.82 

0.90 1 0.87 

0.87,  0.03 

ID's  by  D.  McGuire 

IE 

j 

APPENDIX  C 


1992  Clark  Fork  River  Macroinvertebrate  Data 


MACRQINVERTEBRATE  DATA 


SILVER  BOW  CREEK  above  Butte  WWTP  - STATION  00 -12  AUG  92 


. 

Taxon 

samplel  sampie2 

sample3|sample4 

SUM 

%RA 

MEAN 

S.  D. 

j . _ 

! 

COLEOPTERA 

I 

i 

2$ 

3 

Zaitzevia  sp. 

0 

1 

0 

2!  3 

0% 

0.8 

1.0 

Agabetes  sp. 

11  o 

1 

1 

3 

0% 

0.8 

0.5 

Agabus  sp. 

oi  0 

1 

0 

1 

0% 

~0.3' 

0.5 

Hydroporus  sp. 

o;  o 

0 

1 

"T 

0%" 

0.3 

0.5 

Hydrovatus  sp. 

Oi  0 

1 

0 

1 

0% 

0.3 

0.5 

Oreodytes  sp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Brychius  sp. 

0, 

0 

3 

0 

3 

0% 

0.8 

1.5 

! 

! 

i 

i 

i 

DIPTERA  1 ! 

i 

! 

97% 

163  i 

Thienemannirayia  gp. 

i 

0 

0 

0 

1 

0% 

0.3 

0.5 

Diamcsa  spp. 

0 

0 

0 

1 

1 

0% 

~0.3' 

0.5 

Pagasda  sp 

15 

7 

7 

6 

35 

5% 

8.8 ' 

4.2 

Cardiodadius  spp. 

28 

3 

7 

25 

63 

9% 

15.8 

12.6 

Cricotopus  spp. 

244 

56 

121 

88 

509 

76% 

127.3 

82.2 

Eukdcfferidla  spp. 

i 

0 

2 

5 

1% 

1.3 

1.0 

Ortbodadius  spp.  j 0 

201 

0 

0 

20 

3% 

5.0 

10.0 

Nanodadius  sp. 

2 

1 

0 

0 

3 

0% 

0.8 

1.0 

Aedes  sp. 

0 

0 

0 

r 

" T 

0% 

03 

0.5 

Limnophora  sp. 

i 

1 

5 

~2 

13 

2% 

3.31 

2.1 

' j 

EPHEMEROPTERA 

1 

0% 

1 

Baeds  tricaudatus 

2 

i 

0 

o 

3 

0% 

0.8 

1.0 

TRICHOPTERA 

0% 

“o 

Hydropsycbe  morosa 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

I 

| 

L 

— 

TOTAL  ORGANISMS 

299 

90 

149 

130 

668 

167 

91 

TAXA  RICHNESS 

9 

8 

10 

11 

19 

10 

1.3 

SHAN.  DIVERSITY 

1.05 

1.65 

1.21 

1.59 

1.45 

1.38 

0.29 

BIOTIC  INDEX 

6.44 

6.12 

6.51 

6.24 

6.37 

6.33 

0.18 

EPT  RICHNESS 

1 

0 

1 

2 

1 

0.5 

% RA.  DOMINANT 

82% 

62% 

81% 

68% 

76% 

73% 

9.8% 

% RA.  FILTERERS 

0% 

0% 

0% 

1% 

0% 

0% 

0.4% 

METALS  TOLERANCE 

9.73 

8.37 

9.72 

9.53 

9.50 

9.34 

0.65 

Baetidae/Ephemeroptera* 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.00 

Hyd^opsychinac/Trichoptc^a^ 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.00 

EPT  / (EPT  + CH1R.) 

0.01 

0.01 

0.00 

0.01 

0.01 

0.01 

0.00 

ID's  by  D.  McGuire 

I 

i 

— 



! 

— 

^ MACROINVERTEBRATE  DATA 

SILVER  BOW  CREEK  below  Colo,  tailings  - STATION  01  - 12  AUG  92 


Taxon 

samplellsample2|sample3  sample4 

SUM 

%RA 

MEAN 

S.  D. 

! 

_ ! 

I r 

1 
i 

| COLEOPTERA  j i 

i io%i 

2: 

i Optioservus  spp. 

0 

0 

0 

i 

li  0% 

0.3 1 

0.5 

Asa  bus  sp.  2 

0 

1 

0 

3 

0% 

0.8 ! 

1.0 

Hygrotvs  sp. 

0 

0 

0 

J 

0% 

03! 

0.5 

Hydrovatvs  sp. 

1 

0 

0 

0 

1 

0%' 

0.3^ 

0.5 



_ 

! DIPTERA 

95% 

299 

Thienemannimyia  gp- 

0 

0 

0 

l 

1 

0% 

0.3 

0.5 

i Pagasda  sp 

3 

5 

3 

9 

20 

2% 

5.0 

2.8 

i Cardiodadius  spp. 

0 

1 

2 

61  9 

1% 

2.3 

2.6 

| ; 1 

1 Cricotopus  spp . 

1 

47 

78 

66 

58 

249 

20% 

62.3 

13.1 

Eukiefferidla  spp. 

Hj 

64 

36 

31 

172 

14% 

43.0 

14.6 

Cbironomus  sp. 

0 

o 

1 

0:  1 

0% 

oJ 

0.5 

Dicrotendipes  sp. 

1 

1 

0 

1 

3 

0% 

0.8 

0.5 

Endochironomus  sp. 

14 

10 

38 

3 

65 

5% 

16.3 

15  2 

j Sim  u Hum  (PsiJozoa) 

175 

179 

68 

247 

669 

53% 

167.3 

74.0 

; Limnopbora  sp. 

Oi  2 

1 

1 

4 

0% 

1.0 

0.8 

! Aedessp. 

1 

2 

0 

0 

31 

0% 

0.8 

1.0 

1 i 1 

i 

i 

! TRICHOPTERA 

i i 

l i 

0% 

0 

| H.  (Ceratopsyche)  spp.? 

0 

1 

0 

1 

0% 

0.3 

0.5 

| I 

! ANNELIDA 

! 

4% 

14 

Tubificidae 

14 

L 9 

6 

26 

55 

4% 

13.8 

8.8 

1 j 

i 

i ! 

i 

TOTAL  ORGANISMS 

299 

352 

222 

385 

1258 

. 

315 

71 

TAXA  RICHNESS 

10 

U 

10 

12 

17 

1.0 

SHAN.  DIVERSITY 

1.88 

1.95 

2.30 

1.76 

2.04 

1.97 

0.23 

BIOTIC  INDEX 

7.35 

7.27 

7.66 

7.12 

7.31 

7.35 

0.23 

EPT  RICHNESS 

0 

1 

0 

o 

1 

0 

0.5 

% RA.  DOMINANT 

59%  i 51% 

31% 

64% 

53% 

51% 

14.7% 

% R A.  FILTERERS 

59% 

51% 

31% 

64% 

53% 

51% 

14.7% 

METALS  TOLERANCE 

7.67 

8.01 

8.07 

7.60 

7.81 

7.84 

0.24 

; Baetidae/Ephemeroptera* 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.00 

Hydropsychinae/Trichoptera* 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

! 0.00 

EPT  / (EPT  + CHIR.I* 

0.00 

0.01 

0.00 

0.00 

1 0.00 

0.00 

0.00 

ID's  by  D.  McGuire 

i 

: 

* default  values 

: 

L - 

i 

i 

l ■ ■■  ■■ L 

. MACROINVERTEBRATE  DATA  _ 

SILVER  BOW  CREEK  @ Miles  Crossing  - STATION  02  - 12  AUG  92 


Taxon 

sampiel  sample2lsample3!sample4 

SUM 

%RA|  MEAN 

S.  D. 

! 

1 

COLEOPTERA 

1 

| 

o%!  O' 

Agabus  sp. 

O'  0 

0 

1!  1 

Q%\  0.3 

0.5 

I 

r 

DIPTERA 

! 

i 



I 

i 

89% 

100 1 

Thienemannimyia  gp. 

0;  0 

0 

2j  2 

0% 

0.5 

1.0 

Prodadius  sp. 

o!  0 

0 

11  1 

0% 

0.3 

0.5 

Pa  gas  da  sp 

35|  54 

3 

l7!  106 

P23% 

26.5 

22.6 

Cardiodadius  spp. 

~ 65]  73 

59 

3j  230 

51% 

57.5 

17.3 

Cricotopus  spp. 

It  12 

7 

12!  36 

8% 

9.0 

3.6 

Eukiefferidla  spp. 

3'  5 

1 

2\  11 

2% 

2.8 

1.7 

Simulium  (Psilozoa) 

2j  4 

2 

~~3!  n 

2% 

2.8 

1.0 

Limnophora  sp. 

0!  4 

0 

0 

4 

1% 

1.0 

2.0 

! 

TRICHOPTERA 

1 

11% 

13 

Hydropsycbe  ocddentalis 

"o!  o 

1 

0 

1 

0% 

0.3 

0.5 

H.  nr.  morosa 

5 

o 

0 

°i  5 

1% 

1.3 

2.5 

Hydropsyche  slossonae 

13 

22 

7 

31  451 

10% 

11.3 

8.3 

i 

— 

! 

— 

TOTAL  ORGANISMS 

128 

174 

80 

71 

453 

— 

113 

48 

TAXA  RICHNESS 

7 

7 

7 

9 12 

— 

— 

1.0 

SHAN.  DIVERSITY 

1.93 

2.09 

1.41 

2.26 1 2.09 

1.92 

0.37 

BIOTIC  INDEX 

3.98 

3.95 

5.03 

4.75 

4.27 

4.43 

0.54 

EPT  RICHNESS 

2 

1 

2 

1 

3 

2 

0.6 

% RA.  DOMINANT 

51% 

42% 

74% 

46% 

51% 

L. 

53% 

14.1% 

% RA.  FILTERERS 

16% 

15% 

13% 

8% 

14% 

13% 

3.2% 

METALS  TOLERANCE 

8.59 

8.64 

8.73 

8.69 

8.65 

— 

8.66 

0.06 

Baetidae/Ephemeroptera* 

1.00 

1.00 

1.00 

1.00 

1.00 

— 

1.00 

0.00 

Hydropsychinac/Trichoptcra 

1.00 

l.OOi  1.00 

1.00 

1.00 

J 

1.00 

0.00 

EPT  / (EPT  + CHIRO 

0.14 

0.13  i 0.10 

0.04 

0.12 

0.11 

0.04 

ID's  by  D.  McGuire 

i 

i 

— 

‘default  value 

1 

i 



MACROINVERTEBRATE  DATA 

SILVER  BOW  CREEK  @ frontage  road  - STATION  03  - 12  AUG  92 

j . 

Taxon  samplel 

sampie2 

sample3isample4'  SUM  %RA  MEAN 

S.  D. 

COLEOPTERA 



i 

2%:  10 

Opdoservus  spp.  i 1 

7 

24|  6i  38 

2%  9.5 

10.0 

j Zaitzeda  sp.  ! 1 

0 

0 0 1 

0%  0.3 

0.5 

! 

; 

i j 

' DIPTERA 

40%,  157| 

Thienemannimyia  gp.  0 

3 

2 1 6 0% 

1.5 

1.3 

Pagasda  sp  1 

16 

21 

13!  51 

3% 

12.8 

8.5 

Cardiodadius  spp. 

45 

28 

22:  124 

8% 

31.0 

9.8 

Cric-otopus  spp. 

0 

17 

2 

7 

26 

2% 

6.5 

7.6 

Eukiefferieiia  spp. 

0 

23 

9 

10 

42 

3% 

10.5 

9.5 

Orthodadius  spp. 

0 

7 

0 

1 

_8 

1% 

2.0 

3.4 

Nanodadius  sp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

\ Tve  tenia  sp. 

0 3 

0 

1 

4 

0% 

1.0 

1.4 

1 Polypedilum  spp. 

0 1 

0 

1 

2 

0%i  0.5 

0.6 

Antocha  sp. 

0 

1 

0 

3 

4 

0% 

1.0 

1.4 



1 Si  mu  Hum  (Eusimuiium) 

44 

185 

62 

66 

357 

23% 

89.3 

64.5 

Hemerodromia  sp. 

0i  2 

2 

0 

4'  0% 

1.0 

1.2 

1 

1 EPHEMEROPTERA 

i 

cn 

tP 

00 

Baeds  tricaudatus 

8 

31 

55 

34 i 128 

8% 

32.0 

19.2 

! 1 

- 

PLECOPTERA  ; ! 

i 

0% 

0 

! Skwala  sp. 

0 

1 

0 

0!  1 

0% 

0.3 

0.5 

i i 

1 

1 TRICHOPTERA 

1 

50% 

1% 

Cheumatopsyche  spp.  \ 0 

1 

9 

4 

14 

1% 

3.5 

4.0 

Hydropsyche  ocddentalis 

11 

24 

48 

17 

100 

6% 

25.0 

16.2 

: Hydropsyche  cockerelli 

0 

6 

o 

o 

6 

0% 

1.5 

3.0 

Hydropsyche  morosa  i 9 

92 

66 

66 

233 

15% 

58.3 

35.0 

Hydropsyche  slossonae  25 

157 

135 

96 

413 

26% 

103.3 

57.9 

Hydroptiia  spp.  , 0 

7 

6 

2 

15 

1% 

3.8 

3.3 

i Brachycentrus  occidentaJis  ; 0 

X 

0 

1 

3j  0% 

0.8 

1.0 

1 

I 

MOLLUSCA 

0% 

o 

. 

Gyrauius  sp.  0 

0 

0 

l!  1 

0% 

0.3 

0.5 

i i 

i 

! 

TOTAL  ORGANISMS  i 129 

631 

470i  352  1582 

396 

211 

TAXA  RICHNESS 

9 

21 

15 

19 

24 

16 

5.3 

SHAN.  DIVERSITY 

2.45 

3.00 

3.08 

3.06 

3.10 

2.90 

0.30 

i BIOTIC  INDEX 

4.71 

4.77 

4.50 

4.60 

4.64 

1 4.64 

0.12 

, EPT  RICHNESS 

4 

9 

6 

7 

9! 

7 

2.1 

% RA.  DOMINANT 

34% 

29% 

29% 

27% 

26% ! 1 30% 

3.0% 

% R.A.  FILTERERS 

69% 

74% 

68% 

71% 

71% 

71%|  2.6% 

METALS  TOLERANCE 

6.19 

6.00 

5.91 

6.03 

6.00 

6.03 1 0.12 

Baetidae/Ephemeroptera 

1.00 

1.00 

1.00 

1.001  1.00 

1.00!  0.00 

Hydropsychinae/Trichoptera 

1.00 

0.97 

0.98 

0.98 ' 0.98 

0.98  0.01 

EPT  / (EPT  + CHIRO 

0.64 

0.74 

0.84 

0.80  0.78 

0.75  j 0.09 

ID's  by  D.  McGuire 

! 

I i , 

MACROINVERTEBRATE  DATA 


MILL-WILLOW  BYPASS  - STATION  05  - 13  AUG  92 


RBP  KICK  SAMPLE  - 40scconds/50ft 

Taxon 

300  organism 

%RA 

_____  i 

COLEOPTERA 

1% 

Optioservus  spp. 

3 

1% 

— t ; 

Zaitzevia  sp. 

1 

0% 

: - ' •••■-  - 1 ' ' | ■ 

DIPTERA 

i 56% 

Thienemannimyia  gp. 

9 

3% 

Pagastia  sp 

1 

0% 

£3 1 ...  - H 

Cricotopus  spp. 

36 

12% 

EukiefferieJIa  spp. 

3 

1% 

Paraphaenodadius  sp. 

4 

1% 

Poiypedilum  spp. 

64 

21% 

Microteodipes  sp 

42 

14%! 

Phaenopsectra  sp 

1 

0% 

Rheotanytarsus  sp. 

1 

o%| 

Tan  y tarsus  sp. 

1 

0%| 

Micropsectra  spp. 

3 

1%I 

Hexatoma  sp. 

2 

1%'i 

i 

j 

j 

1 

EPHEMEROPTERA 

7%| 

Baeds  tricaudatus 

19 

6%i 

Tricorytbodes  mioutus 

3 

1%! 

j 

j 

| 

ODONATA 

j 

Ophiogomphus  sp. 

1 

0% 

i 

i 

PLECOPTERA 

0% 

Amphinemura  sp. 

1 

0% 

. . . 

TRICHOPTERA 

23% 

Cbeumatopsyche  spp. 

4 

1% 

Hydropsyche  occj den  talis 

12 

4%j 

Hydropsyche  morosa 

51 

17% 

HydropdJa  spp. 

1 

0% 

Oecetis  sp. 

2 

1% 

I 

i 

CRUSTACEA 

Hyallela  azteca 

7 

2% 

i 

| 

__ 

MOLLUSCA 

9% 

Physella  sp. 

19 

6% 

GyrauJus  sp. 

6 

2% 

Lymnaeidae 

i 

0% 

MACROINVERTEBRATE  DATA 

MILL-WILLOW  BYPASS  - STATION  05  - 13  AUG  92 

RBP  KICK  SAMPLE  - 40scconds/50ft 

Taxon 

300  organism 

%RA 

1 ____ 

i ! 

TOTAL  ORGANISMS 

298 

TAXA  RICHNESS 

27 

1 

SHAN.  DIVERSITY 

3.54 

i BIOTIC  INDEX 

5.50 

EPT  RICHNESS 

8 

i 

% R A.  DOMINANT 

21% 

! 

1 

j 

% RA.  FILTERERS 

23% 

i 

! 

METALS  TOLERANCE 

5.12 

j 

Baetidae/Ephemeroptera 

0.86 

Hydropsychinae/Trichoptera 

0.96 

EPT  / (EPT  + CHIR.) 

0.36 

ID's  by  D.  McGuire 

’ Entire  sample  ~ 

1200  organisms 

ca  . — 

! 

i 

Additional  taxa  present: 

Paraleptophlebia  debilis 

! 

1 

1 

i 

MACROINVERTEBRATE  DATA 

WARM  SPRINGS  CREEK  near  month  - STATION  06 

- 

13  AUG  92 

RBP  KICK  SAMPLE  - 40scconds/50ft 

m 

Taxon 

300  organism 

%RA 

i ! 

COLEOPTERA 

16% 

Optioservus  spp. 

39 

13% 

Zaitzevia  sp. 

2 

1% 

Cleptelmis  ornata 

1 

0% 

Brychius  sp. 

2 

1% 

Oreodytes  spp. 

3 

1% 

! 

DIPTERA 



10% 

Thienemannimyia  gp. 

3 

1% 

Ablabesmyia  sp. 

1 

0% 

Pagastia  sp 

6 

2% 

Cricotopus  nostocodadius 

1 

0%j 

Micropsectra  spp. 

17 

6%! 

Hexatoma  sp. 

1 

0%|  ' 

TipuJa  sp. 

1 

1 

0%, 

i 

EPHEMEROPTERA 

! 9% 

Baetis  trica  udatus 

9 

3% 

Paraleptophlebia  bicomuta 

2 

1% 

Paraleptophlebia  debilis 

16 

5%S 

! 

j 

PLECOPTERA 

5%l 

Hesperoperla  padfica 

8 

3%j 

Skwala  parallels 

2 

1%| 

Pteronarcdla  badia 

5 

2% 

Amphinemura  sp. 

1 

0% 

1 i 

TRICHOPTERA 

26% 

Arctopsycbe  grand  is 

2 

1% 

Cbeumatopsyche  spp. 

3 

1% 

Hydropsyche  morosa 

9 

3%i 

Hydropsyche  slossonae 

28 

10% 

HydroptHa  spp. 

7 

2% 

Oecetis  sp. 

14 

5% 

Nectopsyche  sp. 

2 

1% 

Helicopsycbe  borealis 

11 

4% 

Agapetus  sp. 

1 

0% 

- 

MOLLUSCA 

33% 

Physella  sp. 

65 

22% 

Gyraulus  sp. 

27 

9% 

Fossaria  sp. 

_ 5 ____ 

2% 

! 

m 

MACROINVERTEBRATE  DATA 

WARM  SPRINGS  CREEK  near  month  - STATION  06 

- 13  AUG  92 

RBP  KICK  SAMPLE  - 40scconds/50ft 

Taxon 

300  organism 

%RA 

TOTAL  ORGANISMS 

294 

! 

I TAXA  RICHNESS 

31 

| 

SHAN.  DIVERSITY 

3.94 

| 

BIOTIC  INDEX 

5.28 

! 

EPT  RICHNESS 

16 

! % RA.  DOMINANT 

22% 

% RA.  FILTERERS 

14% 

i 

- 

! 

! METALS  TOLERANCE 

3.96 

i 

Baetidae/Ephemeroptcra 

0.33 

l 

Hvdropsvchinae/Trichoptera 

0.52 

! 

EPT  / {EPT  + CHIR.'I 

0.81 

j 

'i 

: ID‘s  by  D.  McGuire 

! 

Entire  sample  - 

2000 

! 

Additional  taxa  present: 

Rhyacophila  brunnea  gp.,  Sphaeriidae 

| 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  below  Warm  Springs  Cr.  - STATION  07  - 13  AUG  92 

Taxon  samplel'sample2!sample3!sample4  SUM 

%RA 

MEAN 

S.  D. 

1 

1 

. 

r 1 
1 

COLEOPTERA 

I 

I 

I 

s 

31% 

416 

Opdoservus  spp. 

3401  294 

285 

374!  1293 

24% 

323.3 

41.5 

Zaitzevia  sp. 

53'  90 

87 

99i  329 

6% 

82.3 

20.2 

Cleptelmis  omata 

7j  24 

11 

lj  43 

1% 

10.8 

9.7 

l 

i 

1 

I 

DIPTERA 

! . 

i 

5% 

64 

Thienemannirayia  gp. 

7 

o 

1 

l1  9 

0% 

2.3 

3.2 

Pagastia  sp 

5 

9 

3 

2j  19 

0% 

4.8 

3.1 

Cricotopus  spp. 

1 

1 

5 

6i  13 

0% 

3.3 

2.6 

Cricotopus  nostococladius 

0 

0 

0 

l!  1 

0%j  0.3 

0.5 

Eukiefferiella  spp. 

0 

5 

— 5!  n 

0% 

2.8 

2.6 

OrthocJadius  spp. 

2 

~v 

o!  o 

3 

0% 

08 

1.0 

Parapbaenocladius  sp. 

0 

o 

lj  0!  1 

0% 

0.3 

0.5 

Polypediluw  spp.  \ 30 

17 

9!  40!  % 

2% 

24.0 

13.7 

Microtendipes  sp  ! 38 

3 

25 

10!  76 

1% 

19.0 

15.6 

Phaenopsectra  sp  j lj  1 

0 

0|  2 

0% 

0.5 

0.6 

Antocha  sp.  j 01  0 

0 

2!  2 

0% 

0.5 

1.0 

Hex  a tow  a sp.  I lj  0 

oi  0!  1 

0% 

0.3 

0.5 

Dicranota  sp.  j 0 

1 

0 0 1 

0% 

0.3 

0.5 

SimuJiut d (Psilozoa ) j 12 

6 

°!  i 

19 

0% 

4.8 

5.5 

Hemerodromia  sp.  j 0 

0 

lj  0 

1 

0% 

0.3 

0.5 

1 

! 

EPHEMEROPTERA 

! 

| 5% 

74 

Baeds  tricaudatus  76 

63 

53  j 104 

296  ' 5 % 

74.0 

22.1 

Heptageniidae  1 1!  0 

oL  o 

i!  o% 

0.3 

0.5 

1 1 

j ! 

LEPIDOPTERA 

j 

Petropbila  sp. 

2 

0 

0 

0 

2 

0% 

0.5 

1.0 

ODONATA 

Ophiogomphus  sp.  1 

0 

0 

1 

2 

0% 

0.5 

0.6 

1 



PLECOPTERA  ! 

I 

2% 

29 

Claasscnia  sabulosa 

1 

0 0 

01  1 

0% 

0.3 

0.5 

Hesperopetia  pad  Pica 

2 

2|  5 

a 9 

0% 

2.3 

2.1 

Amphinemura  sp. 

1 

^j| 0 

0 

1 

0% 

0.3 

0.5 

Skwala  parallels 

3|  3!  5 

i 

12 

0% 

3.0 

1.6 

Pteronarcella  badia 

21 1 22;  14 

33 

90 

2% 

22.5 

7.9 

Isoperla  fulva 

N> 

O 

o 

o 

2 

0% 

0.5 

1.0 

i 1 

. 

. _ MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  below  Warm  Springs  Cr.  - STATION  07  - 13  AUG  92 


1 Taxon 

samplel  sample2|  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

j 

r 

1 TRICHOPTERA 

i 

57% 

769 

Cheuma tops  vcb  e spp. 

29 

22 

11 

26 

88 

2% 

22.0 

7.9 

Hydropsyebe  occidental^ 

793 

621 

306 

708 

2428 

45% 

607.0 

212.6 

Hvdropsycbe  cockereUi 

10 

7 

6 

5 

28 

1% 

m 

2.2 

H.  nr.  wore  S3 

161 

79 

55 

120 

415 

8% 

103.8 

46.7 

Hvdropdla  spp. 

0 

0 

0 

10 

10 

0% 

2.5 

5.0 

Ceradea  sp. 

1 

0 

0 

o!  l 

0% 

0.3 

0.5 

Oeceds  sp. 

i 

16 

15 

25 

57 

1% 

14.3 

9.9 

Helicopsycbe  borealis 

5 

20 

5 

16 

46 

1% 

11.5 

7.7 

ProtopdJa  sp. 

1 

0i  0 

0 

1 

0% 

0.3 

0.5 

i 

j 

MOLLUSCA 

j 

i 

0% 

1 

PbyseJJa  sp. 

0 

0;  0 

1 

1 

0% 

0.3 

0.5 

Gyra  'us  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

! 

i ! 

TOTAL  ORGANISMS 

1 1608 

1307 

904 

1593 

5412 

1353 

330 

TAXA  RICHNESS 

30 

22 

21 

25 

39 

25 

4.0 

SHAN.  DIVERSITY 

2.45 

2.51 

2.70 

2.56 

2.60 

2.56 

0.11 

BIOTICINDEX 

4.91 

4.83 

4.84 

4.91 

4.88 

4.87 

0.04 

EPT  RICHNESS 

16 

10 

10 

10 

17 

12 

3.0 

% RA.  DOMINANT 

49% 

48% 

34% 

44% 

45% 

44% 

6.9% 

% RA.  FILTERERS 

63% 

56% 

42% 

54% 

55% 

54% 

8.7% 

METALS  TOLERANCE 

5.02 

5.01 

4.97 

5.00 

5.01 

5.00  ’ 

0.02 

B a e ti  d a e/Eph  em  erop  tera 

0.99 

1.00 

1.00 

1.00 

1.00 

1.00 

0.01 

Hydropsychinae/Trichoptera 

0.99 

0.95 

0.95 

0.94 

0.96 

0.96 

0.02 

EFT  / (EPT  + CHIR.) 

0.93 

0.96 

0.91 

0.94 

0.94 

0.94 

0.02 

ID's  by  D.  McGuire 

— 

— 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

nr.  Dempsey 

- STATION  08  - 13  AUG  92 

a 

Taxon 

samplel 1 sample2;  sample3 ! sample4 

SUM 

%RA 

MEAN 

S.  D. 

I ! i j 

1 

COLEOPTERA 

| 

24% 

333 

Opdoservus  spp. 

224) 

115 

331 

379 

1049 

19% 

262.3 

117.6 

Zaitzevia  sp. 

82' 

5 

85 

68 

240 

4% 

60.0 

37.4 

Deroaectes  sp. 

o| 

0 

0!  1 

1 

0% 

0.3 

0.5 

Oreodytes  spp. 

9i 

15 

11 

. 2 

37 

1% 

9.3 

5.4 

Hydrophilidae 

0! 

0 

li  0 

1 

0% 

0.3 

0.5 

Brychius  sp. 

I1 

0 

3j  0 

4 

0% 

1.0 

1.4 

i i 

! i 

DIPTERA 

i i 

6% 

85 

Thicncmannimyia  gp. 

3| 

2 

8 

1 

14 

0% 

3.5 

3.1 

Pcataneura  sp. 

7 

0 

10!  33 

50 

1% 

12.5 

14.3 

Pagasda  sp 

Oi 

0 

1 

0 

1 

0% 

0.3 

0.5 

Pottbastia  gaeddi  gp. 

Oi 

1 

o 

0 

1 

0% 

0.3 

OJ 

Cricotopus  spp. 

Oi 

0 

0 

3 

5 

0% 

1.3 

2.5 

OrthocJadius  spp. 

1, 

0 

0 

13 

14 

0% 

3.5 

6.4 

Pa  ram  etriocn  cm  us  sp. 

Oi 0 

0 

1 

1 

0% 

0.3 

0.5 

Parapbaenocladius  sp. 

oi 

0 

0 

4 

4 

0% 

1.0 

2.0 

Po/ypedi'Ium  spp. 

22  i 

8 

91 

69 

190 

3% 

47.5 

39.0 

Microtcnd/pes  sp 

l| 

2 

0 

2 

5 

0% 

1.3 

1.0 

Phaeoopscctra  sp 

o 

1 

10 

~12 

23 

0% 

5.8 

6.1 

Antocba  sp. 

0! 

0 

0 

1 

1 

0% 

0.3 

0.5 

Hexatoma  sp. 

l! 

3 

3 

0 

7 

0% 

1.8 

1.5 

SimuHum  (Eusimulium ) 

3!  0 

15 

5 

23 

0% 

5.81 

6.5 

Limnopbora  sp. 

0^ 

0 

1 

1 

0% 

0.3 

0.5 

i i 

EPHEMEROPTERA 

11% 

149 

Bactis  tricaudatus 

T2\ 

22 

129 

ng 

301 

5% 

75.3 

43.8 

Bactis  punctivcntris 

23; 

2 

51 

109 

190 

3% 

47.5 

45.6 

Attendla  margarita 

Oi 

0 

0 

1 

0% 

0.3 

0.5 

Stenonema  sp. 

o1 

a 

0 

Tl 

1 

0% 

0.3 

0.5 

ParaJcptophlebia  bicomuta 

oj 

~~o! 

0 

r 

r 

0% 

0.3 

0.5 

Paraleptophiebia  debilis 

0 

0 

2 

.a 

0% 

0.5 ' 

1.0 

Tricorytbodes  minutus 

6! 

li 

56 

25 

98 

2% 

24.5 

22.5 

! 1 

i 

| j 

HEMIPTERA 

• 

i 

— 

Sigara  sp. 

oi 

8 

0 

91 

0% 

2.3 

3.9 

i i 

1 

LEPIDOPTERA 

! 

Petrophila  sp. 

oi 

3 

1 

0 

4 

0% 

1.0 

1.4 

T ’ T~ 

i | 

_l 

— 

ODONATA 

Ophiogompbus  sp. 

O'i 

1 

0 

2, 

L 

0% 

0.3 

0.5 

rr~ 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

nr.  Dempsey 

- STATION  08  - 13  AUG  92 

m 

Taxon 

samplel  sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

? 

I 

1 i 

i 

1 PLECOPTERA 

: 

1% 

18 

Isogenoides  sp. 

4 

0 

3 

5 

12 

0% 

3.0 

2.2 

Skwala  sp. 

8 

1 

5 

20 

34 

1% 

8.5 

8.2 

PteronarccJJa  badia 

1 

0 

1 

0 

2 

0% 

0.? 

0.6 

Isoperla  fulva  5 2 5 

9 

21 

0% 

5.3 

2.9 

Chloroperlinae 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

! 

: 

TRICHOPTERA 

i 

57% 

778 

Cbeumatopsycbe  spp. 

7 

0 

1 

30 

38 

1% 

9.5 

14.0 

Hvdropsycbe  occidentalis 

85 

20 

157 

150 

412 

7% 

103.0 

64.1 

H.  (Ceratopsycbe)  spp.? 

438 

104 

542 

5% 

1680 

31% 

420.0 

220.6 

Hydropsycbe  stossonae 

2!  01  1 

1 

4 

0% 

1.0 

0.8 

1 Hydroprila  spp. 

3 

2 

15 

11 

31 

1% 

7.8 

6.3 

Ocbrotricbia  sp. 

1 

3 

1 

1 

6 

0% 

1.5 

1.0 

Nectopsycbe  sp. 

15 

22 

86 

6 

129 

2% 

32.3 

36.4 

i OecePs  sp. 

32 

38 

237 

200 

507 

9% 

126.8 

107.0 

■ Helicopsycbe  borealis 

56 

117 

91 

34 

298 

5% 

74.5 

36.8 

Glossosoma  sp. 

3 

1 

1 

2'  7 

0% 

1.8 

1.0 

1 

j 

. 

i 

MOLLUSCA 



1 11% 

10 

Pbysella  sp. 

01  7 

9 

V 17 

0% 

4.3 

4.4 

Gyraulus  deflectus 

7 

0 

10 

1 

18 

0% 

4.5 

4.8 

ScagnicoJa  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Fossaria  sp. 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

1 Sphaeriidae  1 0 

2 

0 

0'  2 

0% 

0.5 

1.0 

| ! 

TOTAL  ORGANISMS 

1129 

518 

1976 

1880 

5503 

1376 

686 

TAXA  RICHNESS 

31 

27 

36 

38 

51 

33 

5.0 

SHAN.  DIVERSITY 

3.01 

3.28 

3.43 

3.25 

3.40 

3.24 

0.17 

BIOTIC  INDEX 

4.89 

4.77 

5.27 

5.29 

5.15 

5.05 

0.27 

EPT  RICHNESS 

17 

13 

19 

20 

22 

17 

3.1 

% R A.  DOMINANT 

39% 

23% 

27% 

32% 

31% 

30% 

6.9% 

% R A.  FILTERERS 

47% 

24% 

36% 

42% 

39% 

37% 

10.0% 

METALS  TOLERANCE 

5.10 

4.65 

4.71 

4.79 

4.81 

. . . 

4.81 

0.20 

Baetidae/Ephemeroptera 

0.94 

0.69 

0.76 

0.87 

0.83 

0.81 

0.11 

Hydropsychinae/Trichoptera 

0.83 

0.40 

0.62 

0.75 

0.69 

0.65 

0.19 

EPT  / (EPT  + CH1R0 

0.96 

0.96 

0.92 

0.90 

0.92 

0.94 

0.03 

: ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Sa*cr  Lane 

- STATION 

08.5  - 

13  AUG  92 

Taxon 

samplel 

sample2isample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 

1 

COLEOPTERA 

69 

Opdoservus  spp. 

25 

54 

63 

61 

203 

4% 

50.8 

17.6 

Zaitzevia  sp. 

20 

16 

21 

12 

69 

1% 

17.3 

4.1 

Deronectes  sp. 

1 

o 

0 

3 

1 

0% 

0.3 

0.5 

Hydrophilidae 

o 

0 

1 

0 

1 

0% 

ol1 

0.5 

1 i 

i i 

DIPTERA 

1 ! 

| i 

28% 

320 

Ablabesmyia  sp. 

i 

2 

0i  0,  3 

0% 

0.8 

1.0 

Thienemannimyia  gp. 

4 

3 

4 

1 

12 

0% 

3.0 

1.4 

Pagasda  sp 

0 

0 

2 

0 

_2\ 

0% 

0.5 

1.0 

Pottbasda  gaeddi  gp. 

1 

21 

~3 

9 

34 

1% 

8.5 

9.0 

Corynoneura  sp 

0 

1 

0 

0 

T 

0% 

0.3 

0.5 

Cricotopus  spp. 

39 

142 

~30 

158 

369 

8% 

92.3 

67.1 

Eukiefferidla  spp. 

1 

6 

42 

0 

49 

1 % 

12.3! 

20.0 

ThienemannidJa  sp. 

0 

1 

o 

o 

1 

0% 

0.3 

0.5 

Orthodadius  spp. 

_0 

_JL 

o 

_0 

1 

0% 

0.3 

0.5 

Cryptocbironomus  sp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Eadocbironomus  sp. 

1 

5 

0 

0 

6 

0% 

1.5 

2.4 

Polypedilum  spp. 

129 

167 

210 

109 

615 

13% 

153.8 

r 44.6 

Microteadipcs  sp 

13 

51 

19 

59 

<N 

TT 

3% 

35.5 

22.9 

Phaenopsectra  sp 

2 

4 

0 

4 

10 

0% 

2.5 

1.9 

Tan  years  us  sp. 

0 

3 

1 

5 

0% 

1.3 

1.3 

Antocha  sp. 

0 

3 

1 

0 

4 

0% 

1.0 

1.4 

Hexatoma  sp. 

0 

0 

_0 

1 

0% 

0.3 

0.5 

Simulium  (Eusimulium ) 

0 

0 

22 

0 

22 

0% 

5.5 

11.0 

Hemcrodromia  sp. 

0 

2 

1 

0 

3 

0% 

0.8 

1.0 

EPHEMEROPTERA 

37% 

429 

Accntrdla  insignificans 

2 

3 

o 

2 

7 

0% 

1.8 

1.3 

Bacds  tricaudatus 

54 

107 

449 

47 

657 

14% 

164.3 

191.7 

Bacds  punedventris 

7{  2 

11 

5]  25 

1% 

6.3 

3.8 

Attcndla  margarita 

0 

3 

2 

0 

51 

0% 

1.3 

1.5 

Hcptagcoia  sp. 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Paraleptophlebia  bicomuta 

2 

1 

3 

0 

_6 

0% 

1.5 

1.3 

Paraleptopblcbia  sp. 

1 

1 

4 

0% 

1.0 

0.0 

Tncorythodes  mioutus 

177 

327 

195 

310 

1009 

22% 

252.3 

77.2 

1 

• * 

i 

M EG  ALOPTERA 

1 

| 

! 

— 

— 

Sigara  sp. 

0 

3 

0 

0 

3 

0% 

0-8, 

1.5 

i 

^ 

— 

LEPIDOPTERA 

i 

Petrophila  sp. 

2,1  3 

2 

0 

7 

0% 

1.8 

1.3 

1 

| ! 

1 " ■ ■ 

— 

ODONATA 

Opbiogompbus  sp. 

1 

1 

u 

0 

3 

0% 

0.8 

0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Sager  Lane  - STATION  08.5  - 13  AUG  92 

Taxon 

samplel 

sample2 

sample3 

sampie4 

SUM  %RA 

MEAN  1 S.  D. 

1 

i ... . 

1 

1 PLECOPTERA 

! 

0% 

3 

Isogenoides  sp. 

1 

1 

3 

0 

5 

0% 

1.3 

1.3 

Skwaia  sp. 

2 

4 

l 

8 

0% 

2.0 

1.4 

\ TRICHOPTERA 

i 

28% 

325 

Cbeumatopsycbe  spp. 

3 

8 

9 

3 

23 

0% 

5.8 

3.2 

: Hydropsyche  occidental^ 

11 

17 

41 

1 

70 

2% 

17.5 

17.0 

H.  nr.  more ss 

38 

113 

162 

40 

353 

8% 

88.3 

60.3 

Hydropdia  spp. 

12 

24 

25 

26 

87 

2% 

21.8 

6.6 

Oebrotriebia  sp. 

1 

3 

7 

5 

16 

0% 

4.0 

2.6 

\ 

Oxvethira  sp . 

o 

0 

o 

1 

1 

0% 

0.3 

0.5 

! 

Nectopsycbe  sp. 

5 

78 

43 

53 

179 

4% 

44.8 

303 

i Oeceds  sp. 

32 

116 

116 

121 

385 

8% 

96.3 

42.9 

' Helicopsycbe  borealis 

10 

78 

43 

53 

184 

4% 

46.0 

28.2 

. 

I ANNELIDA 

0% 

3 

I Tubificidae  3 

4 

0 

3 

10 

0% 

2.5 

1.7 

! 

MOLLUSCA 

0% 

4 

Pbysella  sp. 

0 

7 

2 

1 

ioi  o% 

2.5 

3.1 

Gyraulus  sp. 

1 

1 

0 

0*  2!  0% 

0.5 

0.6 

Fossaria  sp. 

2 

2 

0 

0 

4;  0% 

1.0 

1.2 

Spbaeriidae 

0 

0 

1 

oi  i!  o% 

0.3 

0.5 

1 TOTAL  ORGANISMS 

605 

1390 

1538 

1088 

4621 ! 

1155 

412 

! TAXA  RICHNESS 

34 

42 

35 

27 

50 

r 

35 

6.1 

SHAN.  DIVERSITY 

3.41 

3.73 

3.44 

336 

3.69 

3.49 

0.17 

1 BIOTIC  INDEX 

5.14 

5.26 

5.04 

5.40 

5.20 

5.21 

0.16 

1 EPT  RICHNESS 

17 

17 

16 

16|  19 

17 

0.6 

| % R A.  DOMINANT 

29% 

24% 

29% 

28% 

22% 

28% 

2.7% 

| % HA.  FILTERERS 

9% 

10% 

15% 

4% 

10% 

9% 

4.6% 

! METALS  TOLERANCE 

4.61 

4.81 

4.73 

4.89 

4.78 

4.76 

0.12 

Baetidae/Ephemeroptera 

0.26 

0.25 

0.70 

0.15 

0.40 

0.34 

024 

’ Hydropsychinae/Trichoptera 

0.46 

0.32 

0.48 

0.15 1 

0.34 

0.35 

0.15 

i EPT  / (EPT  + CHIRO 

0.65 

0.69 

0.78 

0.66 

0.71 

0.70 

0.06 

i ID's  by  D.  McGuire 

1 

i 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  @ Dccrlodgc  - STATION  09  - 13  AUG  92 


Taxon 

samplel 

sampie2i  sample3  j sample4l 

SUM  1 

%RA 

MEAN  ! 

S.  D. 

1 

| 

— 

COLEOPTERA 

J 

5% 

119| 

Opdoservus  spp. 

33 

61 

32 

84' 

210 

2% 

52.5 

24.9 

Zaitzevia  sp. 

47 

47 

35 

137 

266 

3% 

66.5 

47.3 

: 

DIPTERA 

1 

j 

i 

9% 

207  ’ 

Thienemannimyia  gp- 

1 

5 

0 

1 

7 

0 % 

1.8 

2.2 

Pentaneura  sp. 

0 

5 

0 

3 

8 

0% 

2.0 

2.4 

Pagasda  sp 

_P, 

o 

0 

3, 

3j 

0% 

0.8 

1.5 

Cordiooladiun  upp. 

0 

0 

7 

0!  7 

0% 

1.8 

3.5 

1 

I 

1 

O 

0 

3 

ll  4 

0% 

Mi 

1.4 

Eub'efferielia  spp. 

0 

1 

11 

o!  12 

0% 

3.0 

5.4 

Orthocladius  spp. 

1 

6 

0 

10 

11 

0% 

2.8 

4.9 

ParapbaenocJadius  sp. 

0 

i 

4 

- 11 

16 

0% 

4.0 

5.0 

Nanocladius  sp. 

0 

0 

2 

0!  2 

0% 

0.5 

1.0 

Tv  e tenia  sp. 

3 

5 

8 

40 

56 

1% 

14.0 

17.5 

Cryptocbironomus  sp. 

0 

o 

1 

0 1 

0% 

0.3 

0.5 

Polypedilum  spp. 

9 

89 

90 

228 

416 

5% 

104.0 

91.0 

Microtendipes  sp  0 

5 

3 

1 

9 

0% 

2.3 

2.2 

Pbaenopsectra  sp 

0 

0 

3 

0 

3 

0% 

0.8 

1.5 

Antocba  sp. 

2 

0 

1 

3 

6 

0% 

1.5 

1.3 

Hexatoma  sp. 

1 

0 

o 

1 

2 

0% 

0.5 

0.6 

Ceratopogoninae 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Atherix  pacbypus 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Simuiium  (TsiJozoa) 

4 

10 

197 

15 

226 

2% 

56.5 

93.8 

Hemerodromia  sp. 

0 

4 

7 

25 

36 

0% 

9.0 

11.0 

i I 

EPHEMEROPTERA 

8% 

190 

Baeds  tricaudatus 

94 

254 

98 

303 

749 

8% 

187.3 

107.3 

Bactis  puncdveatris 

0 

0 

o 

2 

2 

0% 

0.5 

1.0 

Tricorytbodes  minutus 

6 

2 

0 

1 

9 

0% 

2.3 

2.6 

i | 

| 

PLECOPTERA 

1 ____ 

0% 

9 

Isogenoides  sp. 

4 

6 

0 

1 

11 

0% 

2.8 

2.8 

Skwala  sp. 

3 

2 

1 

8 

14 

0% 

3.5 

3.1 

Pteronarceila  badia 

1 

1 

2 

6 

10 

0% 

2.5 

2.4 

Isoperla  fulva 

o 

0 

o 

1 

1 

0% 

0.3 

0.5 

1 1 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  <2>  Dccrlodjjc 

- STATION  09  - 13  AUG  92 

j m 

1 Taxon 

sampiel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i 

TRICHOPTERA 



! 

76% 

1745 

Cheumatopsych  e spp. 

25 

37 

25 

146 

233 

3% 

58.3 

58.8 

Hydropsvcbe  occidentalis 

287 

983 

992 

1504 

3766 

41% 

941.5 

499.7 

H.  m cross? 

355 

521 

1089 

950 

2915 

32% 

728.8 

347.2 

Hydroptila  spp. 

o 

5 

1 

0 

6 

0% 

1.5 

2.4 

i Ochrotricbia  sp. 

0 

6 

3|  2 

11 

0% 

2.8 

2.5 

Limnephilus  sp. 

2 

0 

Cl 

© 

© 

0% 

0.5 

1.0 

Ononcomoecus  sp. 

0 

0 

0 

2 

2 

0% 

0.5 

1.0 

Nectopsvche  sp. 

0 

1 

11  0i  2 

0% 

0.5 

0.6 

i Occeas  sp. 

5 

10 

0 

15 

30 

0% 

7.5 

6.5 

Helicopsycbe  borealis 

1 

5 

4 

0:  10 

0% 

2.5 

2.4 

Glossosoma  sp. 

0 

1 

0 

a 

1 

0% 

0.3 

0.5 

! I 

ANNELIDA 

0% 

0 

Tubificidae 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

i i 

i 

MOLLUSCA 

0% 

1 

P by  sella  sp.  ' O'  0 

1 

l 

2 

0% 

0.5 

0.6 

Gyraulus  sp. 

1 

0 

1 

0 

2 

0% 

0.5 

0.6 

Spbaeriidae 

0 

0 

1 

_0 

1. 

0% 

0.3 

0.5 

' 

OTHER 

0.0 

Turbellaria 

4 

3 

___ 

6 

35 

48 

1% 

12.0 

15.4 

TOTAL  ORGANISMS 

890 

2071 

2630 

3540 

9131 

2283 

1108 

TAXA  RICHNESS 

23 

27 

30 

30 

45J 

28 

3.3 

SHAN.  DIVERSITY 

2.38 

2.29 

2.16 

2.50 

2.44 

2.33 

0.15 

BIOTIC  INDEX 

4.85 

4.91 

5.15 

4.94 

4.99 

4.96 

0.13 

EPT  RICHNESS 

11 

14 

10 

13 

18 

12 

1.8 

% RA.  DOMINANT 

40% 

47% 

41% 

42% 

41% 

43% 

3.3% 

% RA.  FILTERERS 

75% 

75% 

88% 

74% 

78% 

78% 

6.5% 

METALS  TOLERANCE 

5.33 

5.16 

5.54 

5.16 

5.29 

5.30 

0.18 

Baetidae/Ephemeroptera 

0.94 

0.99 

1.00 

1.00 

0.99 

0.98 

0.03 

1 Hydropsychinae/Trichoptera 

0.99 

0.98 

1.00 

0.99 

0.99 

0.99 

0.01 

EPT  / (EPT  + CHIR.) 

0.98 

0.94 

0.94 

0.91 

0.93 

0.94 

0.03 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  L.  Blackfoot  R.  - STATION  10  -11  AUG  92 

Taxon  lsamplel!sample2!sample3:sample4i  SUM 

%RA  MEAN  S.  D. 

I 

i 

COLEOPTERA 

i 

j 

i 

4% 

47 

Opdoservus  spp.  i 14 

23!  45 1 33  115 

3% 

28.8 

13.3 

Zaitzevia  sp.  13 

22  26!  12!  73 

2% 

18.3 

6.8 

i 

DIPTERA 

9% 

105 

Thienemannimyia  gp.  1 

i|  5 

2 

9 

0% 

2.3 

1.9 

Pentaneura  sp.  0 

0|  2 

2 

4 

0% 

1.0 

1.2 

j 

Pagasda  sp  \ 1 

0 

0 

1 

0% 

0.3 

0.5 

Cncotopus  spp # 

2!  9!  3 

3 

17 

0% 

4.3 

3.2 

Cncotopus  nostocociadius  i 0 0 0 

2 

2 

0% 

0.5 

1.0 

Eukiefferiella  spp.  0 0 6 

0 

6 

0% 

1.5 

3.0 

Orthocladius  spp.  ; 9 18  14 

13j  54 

1% 

13.5 

3.7 

Parapbaenociadius  sp.  I 0 

0 

0 

li  1 

0% 

0.3 

0.5 

Tve  tenia  sp.  4 

0 

34 

20'  58 

1% 

14.5 

15.6 

Polypediluw  spp.  23 

11 

36 

58!  128 

3% 

32.0 

20.1 

Microtendipes  sp  2 

3 

20 

23j  48 

1% 

12.0 

11.0 

Phaenopsectra  sp  i li  0 

2 

31  6 

0 % 

1.5 

1.3 

Antocba  sp.  TO 

5 

7!  13 

0% 

3.3 

3.3 

l * r 

Hexatoma  sp.  2 3 

2 

0 7 0% 

1.8 

1.3 

SimuJium  (Psilozoa ) j 8|  10 

7 

39, 64 

1% 

16.0 

15.4 

Hemerodromia  sp.  1!  0 

1 

0i  2!  0% 

0.5 

0.6 

i 1 

! 

EPHEMEROPTERA 

! 18% 

201 

Baeds  tricaudatus 

33 

56j  147 

474 

710 

16% 

177.5 

203.7 

Baeds  punedventris 

6 

31  3 

22 

34 

1% 

sJ 

9.1 

AtteneUa  margarita  1 

0 0 

0 

1 

0% 

0.3 

0.5 

Ephemerella  inermis  0 

0 5 

0 

5 

0%!  1.3 

2.5 

Rbitbrogena  sp.  \ 0 

1 2 

0 

3 

0%\  0.8 

1.0 

Tricorythodcs  minutus  ! 8 

0i  1 

42 

51 

1%\  12.8 

19.8 

i 

LEPIDOPTERA 

j 

- 

Petropbila  sp.  \ 0 

4 

34 

18 

56 

l%i  14.0 

15.4 

i 

ODONATA 

| 

Opbiogomphus  sp. 

2 

0 

0 

3 

5 

0%;  1.3 

1.5 

PLECOPTERA 

2%\  22 

Isogenoides  sp. 

6 

24 

45 

4 

79 

2% 

19.8 

19.1 

Skwata  sp. 

1 

1 

3 

2 

7 

0% 

1.8 

1.0 

PteronarccIJa  badia 

0;  0 

1 

0 

1 

0% 

0.3 

0.5 

lsoperla  fulva 

0 0 

0 

li  1 

0% 

0.3 

0.5 

! 

r~ 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

above 

L.  Blackfoot  R.  - STATION  10 

- 11  AUG  92 

I m 

Taxon 

sample! 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

I 

TRICHOPTERA 

i 

i 

65% 

722; 

Cbeumatops  vcbe  spp. 

15 

37 

116 

88 

256 

6% 

64.0 

46.2 

Hvdropsycbe  occidental is 

186 

83 

232 

393 

894 

20% 

223.5 

129.0 

Hvdropsyche  cockerelli 

0 

0 

0 

2 

2 

0% 

0.5 

1.0 

H.  (Ceratopsyche)  spp.? 

343 

249 

429 

561 

1582 

35% 

395.5 

132.6 

Hydroptila  spp. 

2 

5 

22 

7 

36 

1% 

9.0 

8.9 

Ochrotricbia  sp. 

1 

1 

2 

_J_ 

5 

0% 

1.3 

0.5 

Oeceds  sp. 

2 

9 

36 

20 

67 

2% 

16.8 

14.8 

Bra  cb  vcen  trus  oceiden  ta  lis 

2 

0 

4 

5 

11 

0% 

2.8 

2.2 

Helicopsycbe  borealis 

2!  0 

0 

10 

12 

0% 

3.0 

4.8 

1 t 
Protopdla  sp. 

3 

1 

4 

16 

24 

1% 

6.0 

6.8 

I 

• 

| ANNELIDA  ! 

0% 

3 

Tubificidae 

0 

4 

7 

2 

13 

0% 

3.3 

3.0 

j 

MOLLUSCA 

0% 

1 

Fossaria  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Spbaenidae 

0 

0 

0 

1 

1 

0% 

03 

0.5 

i 

i 

- 

TOTAL  ORGANISMS 

696 

578 

1301 

1890 

4465 

1116 

605 

'■  TAXA  RICHNESS 

31 

23 

33 

34 

43 

30 

5.0 

SHAN.  DIVERSITY 

2.46 

2.97 

3.33 

2.97 

3.13 

2.93 

0.36 

BIOTIC  INDEX 

4.96 

4.96 

4.96 

4.80 

4.89 

4.92 

0.08 

j EPT  RICHNESS 

15 

12 

16 

16 

20 

. 

15 

1.9 

% R A.  DOMINANT 

49% 

43% 1 

33% 

30% 

35% 

39% 

9.0% 

% RA.  FILTERERS 

80% 

66% 

61% 

58% 

63% 

66% 

9.8% 

| METALS  TOLERANCE 

5.36 

5.27 

5.00 

5.13 

5.14 

5.19 

0.16 

Baetidae/Ephemeroptera 

0.81 

0.98 

0.95 

0.92 

0.93 

0.92 

0.07 

Hydropsychinae/Trichoptera 

0.98 

0.96 

0.92 

0.95 

0.95 

0.95 

0.02 

| EPT  / (EPT  + CH1R.) 

0.93 

0.92 

0.90 

0.93 

0.92 

0.92 

0.02 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  @ Gold  Creek  Br.  - STATION  11  - 11  AUG  92 

Taxon  samplel'sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 i 

j „ i 



COLEOPTERA 

1 

1 

5% 

97 

Opboscrvus  spp. 

55 

52 

47 

20  i 174 

2% 

43.5 

16.0 

Zaitzevia  sp. 

63 

18!  118 

15*  214 

3% 

53.5 

48.3 

i 

i 

DIPTERA 

1 

| 

1 

61%' 

1086' 

Thienemannimyia  gp. 

141  13 

39 

23!  89 

1% 

'22.3* 

12.0 

Pentaneura  sp. 

41  0 

16 

8 

28 

0% 

7.0 

6.8 

Cardiocladius  spp.  ! 8 

1 

2 

0 

"1? 

0% 

2.8 

3.6 

Cricotopus  spp. 

14 

48 

65 

17|  144 

2% 

36.0 

24.7 

EukiefferidJa  spp. 

77 

22 

20 

51  124 

2% 

31.0 

31.6 

Ortbocladius  spp. 

3 

2 

50 

19 

74 

1% 

18.5 

22.4 

Paraphacnodadius  sp. 

3 

1 

"TH 

0 

15 

0% 

3.8 

5.0 

Nanocladius  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Tvetenia  sp. 

39 

4 

81 

5 

129 

2% 

32.3 

36.3 

Cbironomus  sp. 

0 

0 

0 

_J_ 

0% 

0.31 

0.5 

Endocbironomus  sp. 

0 

9 

1 

36 

46 

1% 

11.5 

16.8 

Polypedilum  spp.  i 73 

91 

653 

38 

855 

12% 

213.8 

293.7 

Microtcndipes  sp  30 

5 

8 

19 

62 

1 % 

15.5 

11.4 

Pbaenopsectra  sp  1 

o 

~0 

o 

1 

0% 

0.3 

0.5 

Tany tarsus  sp.  | 0 

0 

0 

i 

1 

0% 

0.3 

0.5 

Micropsectra  spp.  I 1 

0 

0 

0 

_Ji 

0% 

0.3 

0.5 

Antocha  sp.  1 1 

0 

6 

0 

7 

0% 

1.8 

2.9 

Hexatoma  sp. 

7 

_8 

5 

~~23* 

0% 

5.8 

2.2 

Simulium  (Psilozoa) 

603 

366 

1465 

279 

2713 

38% 

678.3 

542.1 

Hemerodromia  sp. 

2 

1 

10 

5 

"T8 

0% 

4.5 

4.0 

EPHEMEROPTERA 

12% 

219 

Amdetus  sp. 

o 

1 

0 

0 

~T 

0% 

0.3 

0.5 

Bacds  tncaudatus 

14 

28 

50 

51 

143 

2% 

35.8 

18.0 

Bacds  punedventris 

~6 

6 

16 

51 

79 

1% 

19.8 

21.4 

Attendla  margarita 

5 

5 

8 

3 

21 

0% 

5.3 

2.1 

Epbemcrdla  inermis 

8 

2 

45 

0 

55 

1% 

13.8 

21.1 

Drundla  grandis 

0 

0 

1 

0!  1 

0% 

0.3 

0.5 

Heptagenia  sp. 

0 

0 

1 

0 

1 

0% 

03 

0.5 

Rbitbrogcna  sp. 

3 

0 

10 

1 

14 

0% 

3.5 

4.5 

Paralcptophlebia  bicomuta 

o 

0 

1 

0 

1 

0% 

0.3 

0.5 

Tricorytbodcs  mioutvs 

49 

129 

131 

252 

561 

8% 

140.3 

83.7 

”1 

— 

LEPIDOPTERA 

PetropbiJa  sp. 

2 

1 

2 

1 

6 

0% 

1.5 

0.6 

r “ 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Gold  Creek  Br.  - 

STATION  11 

- 11  AUG  92 

Taxon 

samplel 

sample2  sample3 

samp!e4 

SUM 

%RA 

MEAN 

S.  D. 

! ! 



i 

PLECOPTERA 

_ . 1 1 

l 

0% 

3 

Claassenia  sabulosa 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Hesperoperia  pacific# 

1 

1 

1 

0 

3 

0% 

0.8 

0.5 

Iso  gen  tides  sp. 

1 

0 o 

ol 1 

0% 

0.3 

0.5 

Pteronarcella  badia 

3 

0 

2 

0 

5 

0% 

1.3 

1.5 

Isoperla  fulva 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Chloropcrlinae 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

, L _ 

TRICHOPTERA  i I 

i 

1 

20% 

363 

Cbeumatopsycbe  spp. 

9 

13 

9 

17 

48 

1% 

12.0 

3.8 

Hvdropsvcbe  occidental is 

77 

89 

585 

47 

798 

11% 

199.5 

257.6 

H.  (Ceratopsyche)  spp.? 

19 

11 

60 

13 

103, 

1% 

25.8 

23.1 

Hydroptila  spp. 

101 

35 

21 

38 

195 

3% 

48.8 

35.6 

Ochrotricbia  sp. 

61 

20 

18 

11 

110 

2% 

27.5 

22.7 

Nectopsycbe  sp. 

1 

0 

0 

6 

7 

0% 

1.8 

2.9 

Oeceds  sp. 

19 

51 

48 

48 

166 

2% 

41.5 

15.1 

Helicopsycbe  borealis 

11 

0 

5 

3 

19 

0% 

4.8 

4.6 

Protopdia  sp. 

3 

0 

0 

2 

5 

0% 

1.3 

1.5 

i 

ANNELIDA 

1 ' i 

; 

0% 

3 

Naididae 

0 

0 

5 

0 

5 

0% 

1.3 

2.5 

Tubificidae 

2 

0 

o 

4 

6 

0% 

1.5 

1.9 

i 

MOLLUSCA 

0% 

lj 

P by sella  sp. 

0 

0 

0 

3!  3 

0% 

0.8 

1.5 

Fossaria  sp.  1 

0 

0 

' 

O'  1 

0% 

0.3 

0.5 

OTHER 

! 

! 

1 

0.0 

Turbellaria 

8 

2 

11 

8 

29 

0% 

7.3 

3.8 

i | 

TOTAL  ORGANISMS 

1406 

1035 

3627 

1054 

7122 

1781 

1243 

TAXA  RICHNESS 

44 

30 

38 

35 

53 

37 

5.9 

SHAN.  DIVERSITY 

3.42 

3.39 

2.98 

3.65 

3.44 

3.36 

0.28 

BIOTIC  INDEX 

6.03 

5.96 

5.98 

5.74 

5.95 

5.93 

0.13 

EPT  RICHNESS 

21 

13 

18 

15 

25 

17 

3.5 

% RA.  DOMINANT 

43% 

35% 

40% 

26% 

38% 

36% 

7.2% 

% RA.  FILTERERS 

50% 

46% 

58% 

34% 

51% 

47% 

10.3% 

1 METALS  TOLERANCE 

5.71 

5.56 

5.54 

4.99 

5.49 

5.45 

0.32 

Baetidae/Ephemeroptera 

0.24 

0.20 

0.25 

0.28 

0.25 

0.24 

0.04 

Hydropsychinae/Trichoptera 

0.35 

0.52 

0.88 

0.42  i 0.65 

0.54 

0.24 

i EPT  / (EPT  + CHIR.) 

0.60 

0.67 

0.52 

0.76 

0.60 

0.63 

0.10 

ID's  by  D.  McGuire 

! i 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  @ Bonita  - STATION  12 

- 10  AUG  92 

Taxon 

samplel  j sample2|  sample3  j sample4 

SUM 

%RA 

MEAN 

S.  D. 

' ' | 

i 

j 

COLEOPTERA  j 

i 

9%' 

306  j 

Opdoservus  spp. 

25 

120 

191 

192 

528 

4% 

132.0 

78.9 

Zaitzevia  sp. 

54 

164 

214 

263 

695 

5% 

173.8 

89.5 

i 

j 

1 

DIPTERA 

1 

i 



24% 

856 

Thienemanninryia  gp. 

2!  5 

3 

10 

20 

0% 

5.0 

3.6 

Pentaneura  sp. 

Oj  3 

20 

0!  23 

0% 

5.8 

9.6 

Cardiocladius  spp. 

: i 

15 

0 

13 

29 

0% 

7.3 

7.8 

Corynoneura  sp 

Oj  2 

0 

20 

22 

0% 

5.5 

9.7 

Cricotopus  spp. 

2 

10 

_0| 

31 

43 

0% 

10.8 

14.2 

Cricotopus  nostocodadius 

0 

1 

0 

o 

1 

0% 

0.3 

0.5 

Eukiefferidla  spp. 

0 

98 

58 

73 

229 

2% 

57.3 

41.6 

Oitbodadius  spp. 

5 

35 

31 

86 

157 

1% 

393 

33.9 

Paraphaenodadius  sp. 

0 

4 

0 

0i  4 

0% 

1.0 

2.0 

Tve  tenia  sp. 

2 

68 

22 

441 

136 

1% 

34.0 

28.4 

Polypedilum  spp. 

39 

353 

219 

556 

1167 

8% 

291.8 

218.1 

Microtendipes  sp 

0 

0 

38 

10 

0% 

12.0 

18.0 

Phaenopsectra  sp 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Cladotanytarsus  sp. 

o 

0 

2 

o;  2 

0% 

0.5 

1.0 

Rbeotanytarsus  sp. 

0 

0 

4 

Oj  4 

0% 

1.0 

2.0 

Micropsectra  spp. 

0 

15 

1 

1 

17 

0% 

4.3 

7.2 

Antocha  sp. 

0 

0 

1 

2 

3 

0% 

0.8 

1.0 

Hexatoma  sp. 

1 

6 

2 

5 

14 

0% 

3.5 

2.4 

Atberix  pacbypus 

2 

2 

1 

3 

8 

0% 

2.0 

0.8 

Simuiiutn  (Psilozoa) 

223 

547 

268 

443 

1481 

10% 

370.3 

151.3 

Hemerodromia  sp. 

0 

2 

14 

0 

16 

0% 

4.0 

6.7 

j ! 

i j 

r 

l 

EPHEMEROPTERA 

! 

i 

10% 

366 

Acentre/Ja  insigniEcans 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Baetis  tricaudatvs 

116 

366 

273 

537 

1292 

9% 

323.0 

176.1 

Baetis  puncdventris 

8 

43 

53 

28 

132 

1% 

33.0 

19.6 

Serratella  tibialis 

1 

o 

0 

o 

1 

0% 

0.3 

0.5 

Ephemcrella  inermis 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Dnmella  grandis 

0 

2 

5 

1 

8 

0% 

2.0 

2.2 

Heptagenia  sp. 

0 

o 

1 

_0 

031 

0.5 

Nixe  sp. 

0 

0 

4 

0 

4 

1.0 

2.0 

Rbitbrogena  sp. 

0 

1 

o 

0!  1 

0% 

0.3 

0.5 

Paraleptophlebia  bicomuta 

0 

0 

r 

0 

1 

0% 

0.3 

0.5 

Tricorythodes  minutus 

0 

0 

10 

10 

20 

0% 

5.0 

5.8 

I 1 

1 

I 

LEPIDOPTERA  I 

Petropbila  sp. 

3 

3 

9 

3 

18, 

0% 

4.5 

3.0 

j 

ODONATA 

— 

j 

Ophiogompbus  sp. 

3 

0 

4 

8 

15 

0% 

3.8 

3.3 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Bonita  - STATION  12  - 10  AUG  92 


Taxon 

samplel  sample2  sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

» i 

PLECOPTERA 

i 

1 

0% 

11 

Claassenia  sabulosa 

4 

11 

2 

5 

22 

0% 

5.5 

3.9 

Isoeenoides  sp. 

0 

0 

3 

1 

4 

0% 

1.0 

1.4 

Pteronarc-dla  badia 

6 

5 

_L_ 

0,  12 

0% 

3.0 

2.9 

Ptcronarcys  califomica 

0 

0 

5 

1 

6 

0% 

1.5 

2.4 

Isopcrla  fuJva 

0 

1 

0 

0^  1 

0% 

0.3 

0.5 

TRICHOPTERA 

56% 

2005 

Cbeumacopsycbe  spp. 

31 

22 

59 

85 

197 

1% 

49.3 

28.6 

Hydropsyche  occidentals 

1847 

2379 

1165 

2123 

7514 

53% 

18783 

522.9 

Hydropsycbe  cockerelli 

27 

33 

21 

21 

102 

1% 

25.5 

5.7 

HvdropdJa  spp. 

4 

5 

13 

0;  22 

0% 

5.5 

5.4 

Neooicbia  sp. 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

Ochrotrichja  sp. 

4 

35 

22 

22 

83 

1% 

20.8 

12.7 

Necropsy  che  sp. 

0 

10 

13 

1 

24 

0% 

6.0 

63 

Cheeps  sp. 

0;  25 

20 

30 

75 

1% 

18.8 

13.1 

1 ANNELIDA 

0% 

2 

Naididae 

0 

0 

4 

0 

4 

0% 

1.0 

2.0 

Tubificidae  j 0 

0 

3 

0 

3 

0% 

0.8 

13 

MOLLUSCA 

0% 

2 

Pby sella  sp. 

0 

0 

6 

0 

6 

0% 

1.5 

3.0 

i 

j 

OTHER 

0.0 

Turbcllaria 

0 

2 

8 

6 

16 

0% 

4.0 

3.7 

TOTAL  ORGANISMS 

2412 

4395 

2794 

4634 

14235 

3559 

1119 

TAXA  RICHNESS 

25 

36 

41 

32 

53 

34 

6.8 

SHAN.  DIVERSITY 

1.46 

2.52 

3.15 

2.77 

2.64 

2.47 

0.73 

BIOTICINDEX 

5.11 

5.29 

522 

523 

5.23 

521 

0.07 

EPT  RICHNESS 

12 

15 

18 

13 

24 

15 

2.6 

% RA.  DOMINANT 

77% 

54% 

42% 

46% 

53% 

55% 

15.6% 

% RA.  FILTERERS 

88% 

68% 

54% 

58% 

65% 

67% 

15.3% 

METALS  TOLERANCE 

5.13 

5.16 

4.99 

5.08 

5.10 

5.09 

0.07 

Baeddac/Ephcmeroptera 

0.99 

0.99 

0.94 

0.98 

0.97 

0.98 

0.02 

Hydropsychinae/Trichoptera 

1.00 

0.97 

0.95 

0.98 

0.97 

0.97 

0.02 

EPT  / (EPT  + CHIR.) 

0.98 

0.83 

0.81 

0.77 

0.83 

0.85 

0.09 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Torah  - STATION  13  - 10  AUG  92 

. 

Taxon  samplel 

sample2 

sample3|sample4!  SUM 

%RA 

MEAN 

S.  D. 

! 

_ i 

i 

! 

COLEOPTERA  I j 

; 

: 

l~8%_ 

216 



Optioservus  spp.  i 65!  78i  56 

63!  262 

2% 

65.5 

9.2 

Zaitzcvia  sp.  95  2591  128 

117!  599 

5% 

149.8 

74.1 

Ordobrevia  sp.  ' L 0 0 

0!  1 

0% 

0.3 

0.5 

i i 1 

l 

I 



DIPTERA  1 ! 1 

: 

i 

39% 

1080 

Pagastia  sp  1 0 0 

ii  2 

0% 

0.5 

0,6 

Pottbastia  gaeddi  gp.  ! lj  0,  0 

, o[ 1| 

0% 

0.3 

0.5 

Cardiocladius  spp.  | 9j  126!  45 

26  206 

2% 

51.5 

51.8 

Corynoncura  sp  0!  1 1 0 

0'  1 

0% 

0.3 1 

0.5 

Cricotopus  spp.  59 

428 

43 

36!  566 

5% 

141.5 

191.2 

Criwtopus  Bostococladius  < 2 

10 

1 

15  i 281 

0% 

7.0 

6.7 

Eukiefferidla  spp.  j 5|  82 

5 

20|  112 

1% 

28.0 

36.7 

Eukiefferidla  devooica  gp.  1 01  20 

0 

5!  25 

0% 

6.3 

9.5 

TbienemannidJa  sp.  [ 0 

4 

0 

0|  4 

0% 

1.0 

2.0 

Ortbodadius  spp.  \ 16 

15 

5 

121  48 

0% 

12.0 

5.0 

Parapbaenodadius  sp.  | 7 

15 

1 

11  24 

0% 

6.0 

6.6 

j 

Synortbodadius  sp.  ' 0 

0 

1 

0 1 

0% 

0.3 

0.5 

Tvetenia  sp.  | 50 

354 

31 

69!  504 

5% 

126.0 

152.8 

Polypedilum  spp.  | 75 

329 

41 

74]  519 

5% 

129.8 

133.8 

Microtendipes  sp 

3 

0 

o 

0 3 

0% 

0.8 

1.5 

Pbaenopsectra  sp  j 0 

0 

0 

li  1 

0% 

0.3 

0.5 

Rbeotanytarsus  sp.  , 39 

76 

58 

16!  189 

2% 

47.3 

25.7 

Tanytarsus  sp.  j 0 

0 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp.  | 71 

168 

104 

63 

406 

4% 

101.5 

47.8 

Antocba  sp. 

3 

6 

8 

5j  22 

0% 

5.5 

2.1 

Hexatoma  sp. 

14 

17 

12 

10!  53 

0% 

13.3 

3.0 

Atherix  pacbypus 

o 

31 

O' 

0 

3 

0% 

r 0.8 

TJ 

Simulium  (Eusimulium) 

16 

1368 

93 

117 

1594 

14% 

398.5 

647.8 

Hemerodromia  sp. 

i 

2 

1 

0 

4 

0% 

1.0 

0.8 

Limnophora  sp. 

o 

1 

0 

0 

1 

0% 

0.3 

0.5 

EPHEMEROPTERA 

9% 

236 

Ae-cntrella  insignificans 

28 

77 

73 

41 

219 

2% 

54.8 

24.0 

Baetis  tricaudatus 

88 

206 

46 

269 

609 

6% 

152.3 

103.2 

Baetis  punctiventris 

o 

o 

~o1 

1 

1 

0% 

0.3 

0.5 

AttcndJa  margarita 

10 

2 

_0j 

8!  20 

0% 

5.0 

4.8 

Scrratella  tibialis 

5 

12 

"41 

6 

27 

0% 

6.8 

3.6 

Epbemerdla  inermis  j 2 

o 

0 

2 

4 

0% 

1.0 

1.2 

Drundla  grand  is  | 10 

4 

5 

6 

25 

0% 

6.3 

2.6 

Epcorus  albcrtac  0 

0 

1 

01  1 

0% 

0.3 

0.5 

Heptagcnia  sp.  0 

0 

1 

°!  1 

0% 

0.3 

0.5 

Nixc  sp.  0 

1 

0 

0;  1 

0% 

0.3 

0.5 

Rbitbrogeua  sp.  | 9|  0 

2 

22!  33 

0% 

8.3 

9.9 

Paraleptophlebia  sp.  1 0!  0 

1 

0i  1 

0% 

0.3 

0.5 

Tricorythodes  minutus  j 1!  0 

o 

l!  2 

0% 

0.5 

0.6 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Torah  - STATION  13 

- 10  AUG  92 

| - 

! Taxon 

sample  !Jsample2 

sample3lsample4 

SUM 

%RA 

MEAN 

S.  D. 

! i 

_ 

i 

i 

| 1 

1 LEPIDOPTERA 

Petropbila  sp. 

5 

10 

2 

32 

§ 

00 

o 

5.7 



n r 



ODONATA  [ I 

i 

i 

Opbiogompbus  sp. 

1 

0 

1 

1 

3 

0% 

0.8 

0.5 

\ 1 1 

1 ; 

I 

PLECOPTERA 

i 

1 

1% 

24 

, Claasseaia  sabulosa 

6 

8 

5 

5| 

Mi 

0% 

6.0 

1.4 

Hcsperoperia  pacifies 

3 

8 

2 

4!  17 

0% 

4.3 

2.6 

| 1 ; 1 

Isogenoidcs  sp , 

0 

2 

2 

3 

7 

0% 

1.8 

1.3 

| a. ‘ 

Skwala  sp. 

o 

3 

o 

0 

3 

0% 

0.8 

1.5 

PteronarccJJa  badia 

0 

9 

o 

1 

10 

0% 

2.5 

4.4 

Pteronarcys  califomica 

3 

8 

4 

41  19 

0 % 

4 Si 

2.2 

Isopcrla  fulva 

7, 

6 

1 

3 

£j 

171 

0% 

4.3 

2.8 

1 r 

J 1 

i 

! TRICHOPTERA 

| 

43% 

1180 

1 Arctopsycbe  graodis 

10 

42 

13 

21 

86 

1% 

21.5 

14.4 

\ Cheumatopsycbe  spp. 

21 

~63 

81 

21 

186 

2% 

46.5 

30.3 

Hydrcpsyche  occidentabs 

657 

1768 

663 

658 

3746 

34% 

936.5 

554.3 

1 Hydropsycbe  cockerelH 

68 

219 

TIT 

122 

56 

465 

4% 

116.3 

743 

Dicosmoecus  sp. 

0 

0 

0 

2 

2 

0% 

0.5 

1.0 

Hydropbla  spp. 

3 

20 

15 

20 

“581 

1%I 

14.5 

8.0 

| Ncotricbia  sp. 

o 

15 

0 

o 

15 

0% 

3.8 

7.5 

! Ochrotricbia  sp. 

2 

26 

1 

12 

41 

0% 

10.3 

11.6 

Zumatricbia  notosa 

o 

1 

3 

0 

4 

0% 

1.0 

1.4 

Lepidostoma  sp. 

3 

o 

0 

1 

1 

0% 

0.3 

0.5 

Nectopsyche  sp. 

o 

1 

0 

0 

1 

0% 

0.3 

0.5 

Occcbs  sp. 

6 

20 

11 

18 

55 

0% 

13.8 

6.4 

Wonnaldia  sp. 

T 

2 

0 

0[  3 

0% 

0.8 

1.0 

Psycbomyia  flavida 

0 

0 

0 

1 

i 

0% 

0.3 

0.5 

Brachycentrus  occidentalis 

2| 

1 

9 

1 

13 

0% 

3.3 

3.9 

Rbyacophila  coloradensis  gp  0 

1 

1 

2 

0% 

0.5 

0.6 

Protopbia  sp. 

4 

5 

0 

11 

20 

0% 

5.0 

4.5 

Giossosoma  sp. 

2, 

2 

12 

5 

21 

0% 

5.3 

4.7 

i 1 

! t 

ANNELIDA  j 

0% 

8 

Tubificidae 

5 

25 

1 

0 

31 

0% 

7.8 

11.7 

1 

! 

1 MOLLUSCA 

1 i 

0% 

o 

— 

i Gyraulus  sp. 

i 

0 

0 

0 

1 

0% 

0.3 

0.5 

_L 

f 

| OTHER 



1 

0.0 

Turbellaria  1 1 2 

o 

n 

20 

0% 

5.0 

5.0 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Turah  - STATION  13  - 

10  AUG  92 

Taxon 

jsampiel 

sample2 

sample3 

sample4: 

SUM 

%RA 

MEAN 

S.  D. 

! | 

1 

! ; 



TOTAL  ORGANISMS 

1 1500 

5930 

1728 

1870! 

11028 

2757 

2121 

TAXA  RICHNESS 

48 

51 

44 

51! 

71 

49 

3.3 

SHAN.  DIVERSITY 

3.46 

3.44 

3.57 

3.70 ! 

3.66 

3.54 

0.12 

BIOTIC  INDEX 

4.78 

5.07 

4.72 

4.66! 

4.90 

4.80 

0.18 

EPT  RICHNESS 

23 

27 

24 

29 

38 

26 

2.8 

% RA.  DOMINANT 

44% 

30% 

38% 

35% ! 

34% 

37% 

5.9% 

% RA.  FILTERERS 

54% 

60% 

60% 

48%  f 

57% 

55% 

5.9% 

METALS  TOLERANCE 

4.57 

5.06 

4.51 

4.63! 

4.84 

4.69 

0.25 

Bactidac/Ephemcroptera 

0.76 

0.94 

0.89 

0.87! 

0.88 

0.87 

0.08 

Hydropsychinae/Trichoptera 

0961 

0.94 

0.93 

0.89' 

0.93 

0.93 

0.03 

EPT  / (EPT  + CHIR.) 

r™ 

~~ *61 

0.76 

0.78! 

0.69 

— 

0.72' 

0.08 

ID's  by  D.  McGuire 

1 

i 

! . MACROINVERTEBRATE  DATA 

BLACKFOOT  RIVER  @ USGS  near  month  - STATION  14  - 10  AUG  92 

| . 

Taxon 

samplel  'sample2 

sample3jsampie4 

SUM 

%RA 

MEAN  ! S.  D. 

i 

I 

COLEOPTERA 

j 

4% 

42 

Optioservus  spp. 

23 

15 

18 

28 

~84 

2% 

21.0 

5.7 

Zaitzevia  sp. 

12 

39 

111  20 

82 

2% 

20.5 

13.0 

i 

i 

DIPTERA 

77%' 

~750' 

Thienemannimyia  gp. 

0 

5 

0 

13 

18^ 

0% 

4.5 

6.1 

Pagastia  sp 

0 

0 

1 

1!  2 

0% 

0.5 

0.6 

Pottbastia  gaeddi  gp. 

0 

25 

1 

3,  29 

1% 

7.3 

11.9 

Cardiodadius  spp. 

0 

7 

0 

2! 9 

0% 

2.3 

3.3 

Corynoneura  sp 

1 

0 

~0 

1 

2 

0% 

0.5 

0.6 

Cricotopus  spp.  17 

283 

3 

168 

471 

12% 

117.8 

133.1 

Eukiefferiella  spp. 

10 

3 

1 

3 

20 

1 % 

5.0 

3.9 

Eukiefferiella  devonica  gp. 

2 

0 

1 

0 

3 

0% 

0.8 

10 

\ Tbienemanniella  sp. 

0 

Oi  0 

1 

1 

0% 

0.3 

0.5 

Orthocladius  spp. 

4 

5 

1 

“391 

49I 

1% 

12.3 

17.9 



Parapbaenocladius  sp. 

1 

0 

T 

0 

2 

0% 

0.5 

0.6 

Tve tenia  sp. 

3 

0 

~0i 

0 

3 

0% 

0.8 

1.5 

Polypedilum  spp. 

7 

35 

23 

100 

165 

4% 

41.3 

40.8 

Microtendipes  sp 

1 

~T 

0 

0 

2 

0% 

0.5 

0.6 

Rbeotanytarsus  sp. 

1 

0 

0 

4 

5 

0% 

1.3 

1.9 

Tany tarsus  sp. 

0 

0 

_Jj 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp. 

261 

712 

42? 

7% 

2191 

56% 

547.8 

249.4 

Antocha  sp. 

_3l l 

o 

4 

9 

0% 

2.3 

1.7 

Hexatoma  sp. 

6T  3 

6 

3 

18 

0% 

4.5 

1.7 

i i 

1 i 

EPHEMEROPTERA 

......  - 

5% 

51 

Acentrdla  insignificans  ! 6j  2 

3 

9 

20 

1%. 

5.0 

3.2 

Baetis  tricaudatus  \ 12  j 20 

19 

28 

79 

2% 

19.8 

6.6 

Scrratdla  tibialis  1 21 1 7 

7 

16 

51 

1% 

12.8 

6.9 

Ephemerella  inermis  V 0 

0 

0 

1 

0% 

0.3 

0.5 

— 1 ( 

Drundla  grandis  3:  5 

3 

4 

15 

0% 

3.8 

1.0 

Epeorus  alberta  e j 3j  0 

3 

1 

7 

0% 

1.8 

1.5 

Rhitbrogena  sp.  I 7 6 

3 

13  i 29 

1% 

7.3 

4.2 

Tricorytbodes  minutus  \ Oj  0 

0 

1 

1 

0% 

0.3 

0.5 

| ! 

L i 

. 



LEPIDOPTERA 

1 

l 

Petropbila  sp. 

1!  li  2 

1 

5 

0% 

1.3 

0.5 

| 

PLECOPTERA 

i 

i 

• _ 

2% 

24 

Claasseoia  sabulosa 

12!  5!  7 

1 

25 

1% 

6.3 

4.6 

Hesperoperla  pacifies 

Oi  2|  0 

0 

2 

0% 

0.5 

1.0 

Calineuria  californica 

00 

00 

14 

37 

1% 

9.3 

3.2 

Stwala  sp. 

8j  2!  1 

4 

15 

0% 

3.8  3.1 

Pteronarcys  californica 

Oi  2|  2 

1 

5 

0% 

1.3!  1.0 

Isoperla  fulva 

0!  Oi  01  1 

1 

0% 

0.3 

0.5 

Chloroperlinae 

to 

o 

00 

11 

0% 

2.8 

3.6 

. MACROINVERTEBRATE  DATA 

BLACKFOOT  RIVER  @ USGS  near  month  - STATION  14  - 10  AUG  92 


Taxon 

samplel 

sample2isample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

i 

- - 1 - - - 



i 



i 

! 

TRICHOPTERA 

1 

1 

8% 

75 

Arctopsycbe  grandis 

4 

3 

0 

3 

10 

0% 

2.5 

1.7 

Cbeumatopsyche  spp. 

~T 

3 

2 

3 

20 

1% 

5.0 

2.9 

Hydropsyche  oc-ddeatalis 

18, 

_ 7 

t 

3 

38 

1% 

9.5 

6.6 

Hydropsyche  cockerelli 

9l  32 

10 

12 

63 

2% 

15.8 

10.9 

Hydropsycbe  osJari 

32 

32 

_ 15 

28' 

107 

3% 

26.8 

8.1 

Dicosmoecus  sp. 

2 

i 

0 

o 

3 

0% 

0.8 

1.0 

Zumatrichia  notosa 

3 

0 

0 

0i 

3 

0% 

0.8 

1.5 

Nectopsyche  sp. 

0 

0 

0 

11 

1 

0% 

0.3 1 

0.5 

Lepidostoma  sp. 

2 

1 

0 

l!  4 

0% 

1.0 

0.8 

Wormaldia  sp. 

o 

0 

1 

2j 

3 

7 

0% 

081 

1.0 

Psychomyia  flavida 

1 

5 

1 

1| 

8 

0% 

2.0 

2.0 

Bracbycentrus  oca  den  talis 

1 

1 

0 

1 

3 

0% 

0.8 

0.5 

Rbyacophila  angelita  gp. 

"o’ 

2 

1 

7 

0% 

1.8 

1.7 

Rhyacopbila  coloradensis  gp 

r 

o' 

Joj 

o!  i 

0% 

0.3 

0.5 

Helicopsyche  borealis 

0 

1 

0 

i 

2 

0% 

oT 

0.6 

Protoptila  sp. 

0 

0 

1 

0 

1 

0% 

03 

0.5 

Glossosoma  sp. 

"2 

7 

4 

25 

1% 

6.3 

2.2 

' i 

i 1 

i 

ANNELIDA 

1 

0% 

5 

Lumbriculidae 

0 

2 

0 

2 

4 

0% 

1.0 

1.2 

Naididae 

o 

0 

0 

ii  l 

0% 

0.3 

0.5 

Tubificidae 

1 

0 

11 

13 

0% 

3.3 

5.2 

MOLLUSCA 

3% 

28 

Phy sella  sp. 

8 

39 

24 

38 

109 

3% 

27.3 

14.5 

Ferrissia  sp. 

0 

1 

0 

1 

0% 

0.3 

0.5 

Sphaeriidae 

01  0 

3 

0 

3 

0% 

0.8 

^3 

OTHER 

1 

0.0 

Turbellaria 

o|  1 

o 

o 

1 

0% 

0.3 

0.5 

TOTAL  ORGANISMS 

529 

1346 

627 

1399 

3901 

975 

461 

TAXA  RICHNESS 

41 

41 

36 

47 

61 

41 

4.5 

SHAN.  DIVERSITY 

3.37 

2.61 

2.35 

2.67 

2.85 

2.75 

0.44 

BIOTIC  INDEX 

3.98 

4.68 

4.21 

4.52 

4.45 

i 

4.35 

0.31 

EPT  RICHNESS 

23 

23 

19 

26 

32 

23 

2.9 

% RA.  DOMINANT 

49% 

53% 

67% 

57% 

56% 

57% 

7.8% 

% RA.  FILTERERS 

14% 

6% 

5% 

4% 

6% 

7% 

4.3% 

METALS  TOLERANCE 

2.71 

3.74 

2.01 

2.97>  3.05 

2.86 

0.72 

Bactidae/Ephcmeroptera 

0.34 

0.55 

0.58 

0.51 

0.49 

0.50 

0.11 

Hydropsychinae/Trichoptera 

0.80 

0.81 

0.80 

0.67 

0.77 

0.77 

0.07 

EPT  / (EPT  + CHIR.) 

0.35 

0.13 

0.18 

0.13 

0.17 

0.20 

0.10 

ID's  by  D.  McGuire 

[7~ 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

above 

Missoula  - STATION  15.5 

- 10  AUG  92 

j m 

Taxon 

samplel 

sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 COLEOPTERA 

1 

S 

1% 

125 

Opaoscrvus  spp. 

9 

11 

16 

20 

56 

1% 

14.0 

5.0 

Zaitzevia  sp. 

83 

179 

126 

40 

428 

6% 

107.0 

59.5 

| 

Ordobrevia  sp. 

12 

3 

1 

0 

16 

0% 

4.0 

5.5 

1 

DIPTERA 

i 1 i 

42% 

764 

Thienemannimyia  gp. 

1 

2 

1 

0 

4 

0% 

1.0 

0.8 

Pagastia  sp 

0 

0 

0 

1 

0% 

0.3 

0.5 

Cardiodadius  spp. 

24 

230 

65 

47 

366 

5% 

91.5 

93.8 

Cricotopus  spp. 

40 

257 

242 

130 

669 

9% 

167.3 

102.0 

Eukiefferiella  spp. 

8 

42 

105 

21 

176 

2% 

44.0 

43.0 

1 ; 

Eukiefferiella  devonica  gp. 

3 

158 

83 

25 

269 

4% 

67.3 

69.3 

Ortbocladius  spp. 

1 

10 

1 

2 

14 

0% 

3.5 

4.4 

- 

Synortbocladius  sp.  i 0 

0 

0 

li  1 

0% 

0.3 

0.5 

Tve  tenia  sp. 

3 

42 

35 

15 

95 

1 % 

23.8 

18.0 

Polypedilum  spp. 

21 

172 

78 

133 

404 

5% 

101.0 

65.8 

Microtendipes  sp 

2 

5 

0 

1 

8 

0% 

2.0 

2.2 

Rbeotanytarsus  sp. 

8 

6 

_6i 

12 

32 

0% 

8.0 

2.8 

Micropsectra  spp. 

41 

74 

82 

27 

224 

3% 

56.0 

26.2 

Antocba  sp. 

1 

1 

0 0 

2 

0% 

0.5 

0.6 

Simulium  (Eusimulium) 

4 

323 

236 

227 

790 

11% 

197.5 

136.1 

Empididae 

2i  0 

0:  0 

2 

0% 

0.5 

1.0 

! 

! 

i 

EPHEMEROPTERA 

I 

1 

i 

6% 

112 

Acentrella  insignificans 

16 

31 

15 

20 

82 

1% 

20.5 

7.3 

Baetis  tricaudatus 

14 

98 

84 

159 

355 

5% 

88.8 

59.5 

Druneiia  grandis 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

Serrate  11  a tibialis 

2 

o 

o 

1 

3 

0% 

0.8, 

1.0 

Epcorus  albcrtae 

2 

2 

0 

0 

4 

0% 

1.0 

12 

Rhitbrogena  sp. 

1 

0 

0 

0'  1 

0% 

0.3 

0.5 

j 

! LEPIDOPTERA 



Petropbila  sp.  0 

V 

_JL 

i 

3 

0% 

0.8 

0.5 

i 

I 

1 

PLECOPTERA 

1% 

23 

Claassenia  sabulosa 

17 

181 

5 

3 

43 

10.8 

7.8 

Hesperoperla  pacific a 

4 

8 

4 

2!  18 

0% 

4.5 

2.5 

Calineuria  califomica 

_x 

1 

11 

2 

51 

0% 

1.3 

0.5 

lsogenoides  sp. 

5 

r 

~0 

0 

0% 

1.5 

2.4 

\ Skwala  sp. 

1 

i 

3 

1 

~6 

0% 

1.5 1 

1.0 

Pteronarcys  califomica 

1 

6 

2 

1 

10 

0% 

2.5 

2.4 

Isoperla  fulva 

0 

1 

o 

0 

1 

0% 

0.3 

0.5 

Chloroperlinae 

0 

L 

« 

~o 

u 

0% 

0.3 

0.5 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  above  Missoula  - STATION  15.5  - 10  AUG  92 


Taxon 

samplel  j sample2|  sample3 

sampie4 

SUM 

%RA 

MEAN 

S.  D. 

1 ! 

| ! 

] [ 
: 

! i 

TRICHOPTERA 

! 

J 

44% 

814 

Arctopsycbe  grandis 

12 

36 

2 

43 

93 

1% 

23.3 

19.4 

Cbeumatopsycbe  spp. 

119 

353 

157 

187 

816 

11% 

204.0 

103.2 

Hydropsyebe  occidentals 

203 

695 

458 

344 

1700 

23%, 

425.0 

208.0 

Hydropsyche  cockerelli 

58 

186 

68 

97 

409 

102.3 

58.2 

Hydropsyebe  oslari 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

HydroptHa  spp. 

0 

1 

10 

0 

11 

0% 

2.8 

4.9 

Leucotrichia  piedpes 

5 

o 

5 

0 

10 

L_0% 

2.5 

2.9 

Zumatriebia  notosa 

16 

33 

24 

21 

94 

1% 

23.5 

7.1 

Oecetis  sp. 

2 

15 

26 

1 

44 

1% 

11.0 

11.9 

Wormaldia  sp. 

0 

2 

1 

1 

4 

0% 

1.01 

0.8 

Psyebomyia  flavida 

6 

9 

11 

29 

55 

1% 

13.8 

10.4 

Bracbycentrus  occidentals 

1 

1 

1 

0 

3 

0% 

0.8 

0.5 

Rbyacophila  colradensis 

1 

1 

4 

5 

11 

0% 

2.8 

2.1 

Glossosoma  sp.  j 3 

0 

1 

o 

4 

0% 

1.0 

1.4 

i i 

ANNELIDA 

0% 

1 

Lumbriculidae 

0 

2 

1 

0 

3 

0% 

0.8 

1.0 

Naididae 

0 

1. 

o 

0 

1 

0% 

0.3 

0.5 

I | 

MOLLUSCA 

0% 

0 

Ferrissia  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

1 

| 



* 

OTHER  | 

i 

0.0 

Turbcllaria 

1 

2 

2 

1 

6 

0% 

1.5 

0.6 

1 

i : 

r 

TOTAL  ORGANISMS 

754 

3023 

1964 

1622 

7363 

1841 

938 

TAXA  RICHNESS 

40 

44 

38 

35 

52 

39 

3.8 

SHAN.  DIVERSITY 

3.76 

3.74 

3.76 

3.69 

3.84 

3.73 

0.03 

BIOTIC  INDEX 

4.62 

5.15 

5.34 

4.92 

5.10 

5.01 

0.31 

EPT  RICHNESS 

22 

~23 

21 

18 

28 

21 

2.2 

% RA.  DOMINANT 

27% 

23% 

23% 

21% 

23% 

24% 

2.4% 

% RA.  FILTERERS 

54% 

53% 

47% 

56% 

52% 

53% 

3.8% 

METALS  TOLERANCE 

4.65 

5.37 

5.53 

5.04 

5.27 

5.15 

0.39 

Baetidae/Ephemeroptera 

0.86 

0.98 

0.99 

0.99 

0.98 1 

0.96 1 

0.07 

HYdropsychinac/Trichoptcra 

0.89 

0.93 

0.89 

0.86 

0.90 

— — I 

0.89 

0.03 

EPT  / (EPT  + CHIR.) 

0.76 

0.60 

0.56 

0.69 

0.63 

0.65 

0.09 

ID's  by  D.  McGuire 

— 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ ShuffieJd's  - STATION  18  - 11  AUG  92 

| m 

Taxon  samplel  sample2|sample3jsample4  SUM 

%RA  MEAN 

S.  D. 

i * i i 

» 

i 

COLEOPTERA 

! o% 

6 

Opdoservus  spp.  i 6 

7 

3 

1 17 

0% 

4.3 

2.8 

1 Zaitzevia  sp. 

3:  0 

2 

X 1 

0%\  1.8 

1.3 

1 

. | 

i 

DIPTERA 

! 

1 

j 

9% 

135 

Thienemannimyia  gp. 

3 

0 

0 

5!  8 

L 0% 

2.? 

2.4 

1 Pa  gas  da  sp 

0 

0 

5 

01  5 

0%  1.3 

2.5 

1 

; Pottbasda  gaeddi  gp. 

o 

1 

0 

10  11 

0% 

2.8 

4.9 

Cardiocladius  spp. 

15 

16;  5 

32!  68 

1% 

17.0 

11.2 

1 Cric-otopus  spp. 

28 

29'  68 

59'  184 

3% 

46.0 

20.5 

Cricotopus  nostocodadius 

2 

0 1 

1 4 

0% 

1.0 

0.8 

; EutiefferieUa  spp. 

0 

o!  12 

5|  17 

0% 

4.3 

5.7 

1 Eukiefferiella  devonica  gp.  j 1 

5 

0 

0i  6 

0% 

1.5 

2.4 

1 Nanodadius  sp.  0 0 

5 

11  6 

0% 

1.5 

2.4 

Rbeocricotopus  sp.  \ 0 

1 

0 

01  1 

0% 

0.3 

0.5 

| r t | 

Tvetenia  sp.  4 

6 

o!  15 

0% 

3.8 

2.6 

Polypedilum  spp. 

36 

29 

20 1 16!  101 

2% 

25.3 

9.0 

Mlcrotendipes  sp 

0!  0 

0 5i  5 

0% 

1.3 

2.5 

Phaenopsectra  sp 

2 

1 

Oj  0 3 

0% 

0.8 

1.0 

Rbeotanvtarsus  sp. 

16 

4 

22  12,  54 

1% 

13.5 

7.5 

\ Micropsectra  spp. 

3 

14 

18!  61  41 

1% 

10.3 

6.9 

; 

Antocba  sp.  i 0 

2 

0 0 2 

0% 

0.5 

1.0 

Simuliuw  (Eusimulium ) 1 2 

0 

5!  O'  7 

0% 

1.8 

2.4 

Empididae  j 0 

0 

0j  1|  1 

0% 

0.3 

0.5 

Protanyderus  sp.  I 1 

0 

ll  O'  2 

0% 

0.5 

0.6 

! 1 

EPHEMEROPTERA 

4% 

60 

A centre! la  msignificans 

14 

13 

17 1 16i  60 

1% 

15.0 

1.8 

Baca's  aicaudatus 

26 

26,  37l  111  100 

2% 

25.0 

10.7 

Attend! a margarita 

1 

ol  0,  0 1 

0% 

0.3 

0.5 

Ephemerella  inermis 

i— j — 

0 

oj  lj  ol  1 

0% 

0.3 

0.5 

i DruneJJa  grandis 

2 

o’  0 Oj  2 

0% 

0.5 

1.0 

! Heptagenia  sp.  S 1 

01  ll  0!  2 

0% 

0.5 

0.6 

Nixe  sp.  6 

0 

i—* 

9} 

o 

CO 

,ts> 

1% 

8.0 

6.7 

Rbitbrogena  sp.  ! 2 

8 

°!  5,  15 

0%' 

3.8 

3.5 

! Tricorytbodes  minutus  | 1;  7 

6|  12|  26 

0% 

6-5. 

4.5 

i 

• 

1 , 
i 

! 

HEMIPTERA 

j ! 

i i - 

! 

i 

Sigara  sp.  1 

10 

Z « 0 11 

o%] 

2.8  j 4.9 

. 

i 

i 

! 

1 

LEPIDOPTERA 

j 

i 

PetropbiJa  sp. 

78 

37 

72 

72!  259 

4% 

64.8 

18.7 

1 

i J 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Shnfficld's 

- STATION 

18  - 11  AUG  92 

. 

Taxon 

samplel 

sample2 

sample3|sample4 

SUM  |%RA 

MEAN 

S.  D. 

— 

PLECOPTERA 

1% 

14 

Claassenia  sabulosa 

4 

7 

1 

1 

13;  0% 

3.3 

2.9 

Hesperoperla  pacifica 

5 

0 

2 

0 

7i  0% 

1.8 

2.4 

Isogenoides  sp. 

2 

7 

7 

4 

20;  0% 

5.0 

2.4 

Skwala  sp. 

3 

1 

1 

0 

51  0% 

1.3 

13 

Pteronarcella  badia 

3 

~0 

o 

0 

3 0% 

0.8 

1.5 

Pteronarcys  califomica  1 2 

_o 

1 

i 

1.3 

1.0 

Isoperla  fulva 

0 

2 

_0 

3;  o% 

0.8 

1.0 

! 



_ 

TRICHOPTERA 

1 81% 

1257 

Arctopsyche  grandis 

61 

40 

89 

35 

225  4% 

56.3 

24.6 

Cbenmatopsyche  spp. 

426 

335 1 

410 

271 

1442  ! 23% 

360.5 

h 71.6 

Hydropsyche  occidental  is 

818 

582 

666 

562 

2628  j 43% 

657.0 

116.4 

Hydropsyche  cockerelli 

12 

12 

451 

22 

91!  1% 

22.8 

15.6 

Hydropdla  spp.  1 4 

~2' 

0 

0 

6 ! 0% 

~T5 

1.9 

Leucotricbia  pictipes 

_A 

9 

10 

15 

42|  1% 

10.5 

3.1 

Ochrotricbia  sp. 

o 

1 

0 

0 li  0% 

0.3 

0.5 

Zumatricbia  notosa 

114 

69 

114 

87 

384  ' 6% 

96.0 

22.0 

Neotrichia  sp. 

0 

0 

1 

0 

if  0%' 

0.3 

0.5 

Oeceds  sp. 

: ii 

29 

17 

40 

97  2% 

24.3 

12.9 

Psycbomyia  Pi  avid  a 

12 

12 

8 

46 

78  j 1% 

19.5 

17.8 

Bracbycentrus  occidental is 

2 

2 

13 

1 

181  0% 

4.5 

5.7 

Protopdla  sp. 

3 

1 

0 

0 

4i  0% 

1.0 

1.4 

Glossosoma  sp. 

2 

5 

_L 

4 

12;  0% 

3.0 

1.8 

i i 1 

i 

ANNELIDA 

0% 

3 

Naididae 

0 

0 

0 

5 

5|  0% 

1.3 

2.5 

Tubificidae  | 0 0 

0 

I 

7;  0% 

IA 

3.5 

j 

j i 

\ 

MOLLUSCA 

0% 



Pbysella  sp. 

0 

0 

1 

0 

i!  o% 

0.3 

0.5 

1 



1 

TOTAL  ORGANISMS 

1747 

1329 

1712 

1384 

6172, 

1543 

217 

TAXA  RICHNESS 

43 

34 

39 

35 

57! 

38 

4.1 

SHAN.  DIVERSITY 

| 2.67 

2.86 

3.04 

3.16 

3.00! 

2.93 

0.21 

BIOTIC  INDEX 

4.72 

4.77 

4.69 

4.78 

4.74 1 

4.74 

0.04 

EPT  RICHNESS 

27 

20 

23 

18 

30 ! 

22 

3.9 

% RA.  DOMINANT 

47% 

44% 

39% 

41% 

43%  | 

43% 

3.5% 

% RA.  FILTERERS 

77% 

73% 

73% 

65% 

72%i 

72% 

4.8% 

METALS  TOLERANCE 

4.41 

4.49 

4.38 

4.45 

4.43! 

4.43 

0.05 

Baetidae/Ephemeroptera 

0.75 

0.72 

0.69 

0.50 

0.67  i 

0.67 

0.11 

Hydropsychinae/Trichoptera 

(X85 

0.85 

0.82 

0.79 

0.83! 

0.83 

0.03 

EPT  / (EPT  + CHIR.) 

P-93 

^2 

0.90 

0.88 

O.^l . 

0-91 

0.02 

ID's  by  D.  McGuire 

i j 

MACROINVERTEBRATE  DATA 

| BITTERROOT  RIVER 

nr  month  - STATIO 

M 19  - 11  AUG  92 

| m 

! Taxon 

sampiel ! sampie2!  sample3,  sample4!  SUM 

%RA 

MEAN  1 S.  D. 

| 

j 

i 

COLEOPTERA 

! i 

1% 

93  i 

Opdoservus  spp. 

41!  117|  36 

46 

240 

4% 

60.01  38.2 

Zaitzevia  sp. 

26'  50  32 

23'  131 

2% 

32.8!  12.1 

! ! 

1 

| 

r 

1 

DIPTERA 

1 i 

1 

47% 

662; 

Thienemannimvia  gp. 

o;  oi  i 

°;  1 

0% 

— 

0 

l*j 

0 

1st 

Pagasda  sp 

2!  2!  0 

ii  5 

0% 

1.3!  1.0 

Pottbastia  gaeddi  gp. 

ii 4 1 

0;  2 

0% 

0.5 

0.6 

Pottbastia  longimanus  gp. 

0!  0 

o 

ii  1 

0% 

0.3 

0.5 

Cardiocladius  spp. 

9 27 

36 

n;  83 

1 % 

20.8 

13.0 

Cricotopus  spp. 

61 

91 

86 

121!  359 

6% 

89.8 

24.6 

EukiefFeriella  spp. 

3 

4 

17 

6j  30 

1% 

7.5 

6.5 

EukiefFeriella  dev  on  tea  gp. 

1 

0 

10 

Oj  11 

0% 

2.8 

4.9 

Nanocladius  sp. 

0 

0 

o 

~2i  2 

0% 

0.5 

1.0 

Tve  tenia  sp. 

1 

1 

2 

10!  14 

0% 

3.5 

4.4 

Polypedilum  spp.  \ 47 

95 

48 

116!  306 

5% 

76.5 

34.6 

Rbeotanytarsus  sp.  j 100 

135 

90!  82!  407 

1% 

101.8 

23.4 

Micropscccra  spp.  2\  1 

2!  0i  5 

0% 

1.3 

1.0 

Antocba  sp. 

2 1 

0!  0 

3 

0% 

0.8 

1.0 

Ceratopogoninae 

“0i  0 

0|  1 

1 

0% 

0.3 

0.5 

Simulium  (Eusimulium) 

4 

22 

1249!  142 

1417 

25% 

354.3 

599.6 

Empididae 

0 

1 

oj  0 

1 

0% 

0.3 

0.5 

Dolichopodidae 

0 

i 

0!  0 

1 

0% 

oj 

0.5 



! 

i 

— 

EPHEMEROPTERA 

j 

| 

3% 

46 

Acentrella  insigrn'ficans  \ 2 

7 

5 

5 

19 

0% 

4.8 

2.1 

Baetis  tricaudatus  | 10!  30 

6 

40 

86 

h~2% 

21.5 

16.2 

Attend  la  margarita  \ 11  6 

~0 

1 

8 

0% 

2.0 

2.7 

i SerratdJa  tibialis 

Oi  0 

"T 

Oi  1 

0% 

0.3 

0.5 

Epbemerella  inermis 

01  0 

1 

0!  1 

0% 

0.3 

0.5 

Drunella  grandis 

1 

7 

1 

10|  19 

0% 

4.8 

4.5 

Epeorus  alberta  e 

_0\ L 

-A 

01  1 

0% 

0.3 

0.5 

Nixe  sp. 

0!  5 

o' 

12!  17 

0% 

4.3 

5.7 

Rbitbrogena  sp.  j 3j  24 

0 

11  28 

0% 

7.0 

11.4 

Paraleptophlebia  sp.  0!  1 

_0| 

° 1 

0% 

0.3 1 

0.5 

Tricor/tbodes  minutus  j 2j  0 

0j  2, 

0% 

0.5 

1.0 

i 

1 

LEPIDOPTERA 

! 1 S 

1 1 

! 

! 

| f ■ 

Petropbila  sp.  3 5 

1 1 10 

0% 

2.5 

1.9 

! i 

! i 1 

1 

i 

PLECOPTERA 

! 

1%!  19 

Claasseoia  sabulosa  9 6 

3|  111  29 

1% 

7.3 

3.5 

| | 

Hesperoperla  padfica  j 0i  0 

0j  lj  1 

0% 

0.3 

0.5 

Isogenoides  sp.  j 1|  1 

O!  2!  4 

0% 

1.0 

0.8 

Skwala  sp.  ! Ol  2 

0!  3!  5 

0% 

13. 

1J 

Pteronarcdla  badia  14  8 

l!  12  35 

1%' 

8.8 

5.7 

Pteronarcys  califomica  O'  1 

~0|  li  2 

0% 

0? 

0.6 

. MACROINVERTEBRATE  DATA 

BITTERROOT  RIVER  nr  month  - STATION  19  - 11  AUG  92 

. ■ ‘ ' 


Taxon 

samplel  sample2 

sample3 

sample4 

SUM  |%RA!  mean 

S.  D. 

I ~ 

! : 

i 

\ 

J 

U ! 

TRICHOPTERA 

i 

! 

42% 

590 

Arctopsycbe  grandis 

13!  15 

10 

41  42 

1%:  10.5 

4.8 

Cbeumatopsyche  spp. 

64 

74 

86 

42 

266 

5% 

66.5 

18.6 

Hydropsycbe  occidentalis  j 322 

516 

325 

437 

1600 

28% 

400.0 

94.0 

Hydropsyche  cockerelli  79 

94 

86 

45 

304 

5% 

76.0 

21.6 

HvdroptiJa  spp.  ! 0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Zuwatricbia  notosa  [ 3 

0 

6 

0 

9 

0% 

2.3 

2.9 

Brachycentrus  occidentalis  | 5 

2 

0 

2 

9 

0% 

2.3 

2.1 

RbyacopbiJa  coJoradensis  ' T 0 

0 

O'  1 

0% 

0.3 

0.5 

Protoptila  sp.  4!  2 

7 

1 

14 

0% 

3.5 

2.6 

Glossosoma  sp.  j 17;  13 

11 

74 

115 

2%|  28.8 

30.3 

! | 

1 

ANNELIDA 

T 

1% 

9 

Lumbricidae  \ 1 

4 

3 

24 

32 

1% 

8.0 

10.7 

t j 

Naididae  0 

2 

0 

0j  2 

0.5 

1.0 

| 

MOLLUSCA 

j 

0% 

0 

Gyraulus  sp. 

0 

1 

0!  1 

0% 

0.3 

0.5 

t 

TOTAL  ORGANISMS 

855 

1375 

2164 

1291 

5685 

1421 

545 

TAXA  RICHNESS 

34'  38 

30 

34 

51 

34 

33 

SHAN.  DIVERSITY 

3.29 ! 3.36 

2.37 

3.45 

3.35 

3.12 

0.50 

BIOTIC  INDEX  1 4.89 1 4.94 

5.05 

4.85 

4.96 

4.93 

0.09 

EPT  RICHNESS 

18 

2a 

15 

19 

27 

18 

2.2 

% RA.  DOMINANT 

38% 

38% 

58% 

34% 

28% 

42% 

10.8% 

% RA.  FILTERERS 

69% 

62% 

85%  1 

58% 

71% 

69% 

11.9% 

METALS  TOLERANCE 

4.53 

4.65 

4.98 

4.69 

4.77 

4.71 

0.19 

Baetidae/Ephemeroptera 

0.63 

0.46 

0.79 

0.65 

0.57 

0.63 

0.14 

Hydropsychinae/Trichoptera 

0.92 1 0.96 

0.93 

0.87 

0.92 

0.92 

0.04 

EPT  / (EPT  + CHIR.) 

0.71 j 0.70 

0.65 

0.67 

0.68 

0.68 

0.03 

ID's  by  D.  McGuire 

1 1 

nr 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  (2)  Harper's  Bridge  - 

STATION  20 

- 11  AUG  92 

1 m 

J Taxon 

sampleljsampie2 

sampie3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 l . 

; COLEOPTERA 

1% 

42 

i Opdoservus  spp. 

28« 

27 

50 

14 

119 

1% 

29.8 

14.9 

Zaitzevia  sp. 

121 

15 

11 

11 

49 

0% 

12.3 

1.9 

i ? 

. _ _ _ i i 

* 

DIPTERA 

i 

1 

50% 

2198 

Thienemannimyia  gp. 

7;  8 

10 

0 

25 

0% 

6.3 

4.3 

Pottbasda  gaeddi  gp. 

f 

11 

62 

0 

80 

0% 

20.0 

28.4 

Cardiociadius  spp. 

55: 

111 

86 

182 

434 

2% 

108.5 

54.1 

| Cric-otopus  spp. 

399i 

431 

1622 

1435 

3887 

22% 

971.8 

647.5 

Euki'efferidJa  spp. 

16i 

27 

92 

73 

208 

1% 

52.0 

36.3 

Eukieffenelia  devonica  gp. 

4! 

0 

21 

12 

37 

0% 

9.3 

9.3 

Nanodadius  sp. 

0[ 

6 

T 

1 

7 

0% 

1.81 

2.9 

Synortbodadius  sp. 

11 

5 

10 

20 

36 

0% 

9.0, 

8.2 

Tve  tenia  sp. 

41! 

32 

239 

182 

494 

3% 

123.5 

103.2 

Polypedilum  spp. 

214| 

330 

781 

421 

1746 

10% 

436.5 

244.8 

Microtendipes  sp 

3i 

0 

1 

4 

0% 

1.0 

1.4 

Rbeotanvtarsus  sp. 

92! 

154 

323 

199 

768 

4% 

192.0 

97.7 

Tany tarsus  sp. 

0 

o 

1 

0 

1 

0% 

0.3 

0.5 

Micropsectra  spp. 

io; 

32 

11 

66 

119 

1% 

29.8 

26.2 

Hexatoma  sp. 

2i 

0 

0 

1 

3 

0% 

0.8 

1.0 

i Atherix  paebypus 

30 

24 

51 

64 

169 

1% 

42.3 

18.6 

Sim  ulium  (Eusim  uli  urn ) 

63 ; 

17 

121 

569 

770 

4% 

192.5 

254.6 

Empididae 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Protanyderus  sp. 

. iL 

Q, 

0 

o 

1 

0% 

0.3 

0.5 

i S 

EPHEMEROPTERA 

i 

8% 

358 

: Acentrdla  insignificans 
1— £2 

49: 

39 

213 

10 

311 

2% 

77.8 

91.7 

Baetis  tricaudatus 

174| 

141 

311 

241 

867 

5% 

216.8 

75.4 

Attenella  margarita 

14! 

3 

6 

01  23 

^ 0 % 

5.8 

6.0 

Epbemerelia  inermis 

2; 

o 

1 

0 3 

0% 

0.8 

1.0 

Heptagenia  sp. 

X 

0 

11 

21 

33 

0% 

S3 

9.8 

Rbitbrogena  sp. 

6j 

22 

37 

41 

106 

1% 

26.5 

15.9 

Paraleptopblebia  bicomuta 

0: 

0 

o 

2 

2 

0% 

0.5 

1.0 

Tricorytbodes  minutus 

10| 

3 

62 

11 

86 

0% 

21.5 

27.2 

( j 

HEMIPTERA 

| ■ \ ■ ■ - ■ - ■ 

t | 

Saldula  sp. 

li 

0 

0 

O'  1 

0% 

0.3 

0.5 

j i 

LEPIDOPTERA 

! 

r 



Petrophila  sp. 

10; 

6 

31 

61  53 

0% 

13.3 

12.0 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  <®  Harper's  Bridge  - 

STATION  20 

- 11  AUG  92 

Taxon 

samplel  sample2 

sampie3!sample4 

SUM 

%RA 

MEAN 

S.  D. 

j 

1 

PLECOPTERA 

1 

1 

0% 

7 

Claasseaia  sabulosa 

2 

7 

1 

0 

10 

0% 

2.5 

3.1 

Hesperoperla  pacific# 

IT 

0 

1 

0 

2 

0% 

0.5 

0.6 

Skwaia  sp. 

i 

2 

2 

0 

5 

0% 

1.3 

1.0 

PteronarceJJa  badia 

o 

1 

2 

4 

7 

0% 

1.8 

1.7 

Pteronarcys  califomica 

0 

0 

2 

ol  2 

0% 

0.5 

1.0 

Isoperla  fulva 

: r 

0 

0 

0 

1 

0% 

0.3 

0.5 

j 

i 

i 

TRICHOPTERA 

| 

39% 

1683 

Arctopsyche  grandis 

29 

10 

67 

60 

166 

1% 

41.5 

26.7 

Cbeumatopsyche  spp. 

67 

150 

206 

74 

497 

3% 

124.3 

66.2 

Hydropsyche  occidentalis 

1013 

858 

2162 

17131 

5746 

33% 

1436.5 

610.1 

Hydropsycbe  cockereJJi 

2 

0 

11 

12 

25 

0% 

6.3 

6.1 

Zumatrichia  notosa 

24 

31 

30 

61 

146 

1% 

36.5 1 

16.6 

Ceradea  sp. 

2 

10 

10 

23 

0% 

5.8 

4.9 

Oeceds  sp. 

2, 

17 

41 

n 

71 

0% 

17.8 

16.7 

Psychomyia  fiavida 

2 

0 

0 

10 

12 

0% 

3.0 1 

4.8 

Bracb  ycentrus  occidentalis 

6 

1 

7 

6j  20 

0% 

5.0 

2.7 

Glossosoma  sp. 

9 

~Y2 

2 

r 7 

27 

0% 

6.8 

4.6 

1 ! 
1 

ANNELIDA 

2% 

68 

Lumbricidae 

V 

1 

1 

o 

3 

0% 

0.8 

0.5 

Lumbriculidae 

0 

0 

o 

i 

1 

0% 

0.3 

0.5 

Naididae 

0. 

40 

42 

185 

267 

2% 

66.8 

81.2 

1 

MOLLUSCA 

0% 

0 

Gyraulus  sp. 

0 

1 

0 

o 

1 

0% 

0.3 

0.5 

! i 

. 

TOTAL  ORGANISMS 

2413 

2578 

6750 

5734 

17475 

4369 

2203 

TAXA  RICHNESS 

~42 

36 

40 

36 

51 

39 

3.0 

SHAN.  DIVERSITY 

3.10 

3.33 

3.21 

3.23 

3.31 

3.22 

0.09 

BIOTIC  INDEX 

5.21 

5.37 

5.50 

5.54 

5.46 

5.41 

0.15 

EPT  RICHNESS 

21 

16 

21 

17 

24 

19 

2.6 

% RA.  DOMINANT 

42% 

33% 

32% 

30% 

33% 

34% 

5.3% 

% R.A.  FILTERERS 

53% 

46% 

43% 

46% 

46% 

47% 

4.1% 

METALS  TOLERANCE 

5.46 

5.44 

5.78 

5.% 

5.74 

5.66 

0.25 

Baetidae/Ephcmeroptera 

0.87 

0.87 

0.82 

0.77 

0.82 

0.83 

0.05 

Hydropsychinae/Trichoptera 

0.94 

0.93 

0.94 

0.92 

0.93 

0.93 

0.01 

EPT  / (EPT  + CHIR.) 

0.63 

0.53 

0.49 

0.47 

0.51 

0.53 

0.07 

ID's  by  D.  McGuire 



. _____  _ MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @>  Hoson  - STATION  22  - 12  AUG  92 


Taxon 

sampiel 

sample2 

sample3  samplc4 

SUM 

%RA 

MEAN 

S.  D. 

COLEOPTERA 

2% 

59 

Opdoservus  spp.  i 40 

57 

47 

25 

169 

1% 

42.3 

133 

Zaitzevia  sp.  10 

20 

16!  22 

68 

1% 

17.0 

5.3 

DIPTERA 

64% 

1871 

Thicncmannimvia  gp. 

0 

16 

5 

31 

52 

0% 

13.0 

13.7 

Pottbasda  gaeddi  gp. 

0 

0 

10 

1 

11 

0% 

2.8 

4.9 

Pottbasda  longimanus  gp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Cardiocladius  spp. 

21 

38 

100 

45 

204 

2% 

51.0 

34.2 

Corynoncura  sp 

0 0 

1 

0 

1 

0% 

0.3 

0.5 

Cricotopus  spp. 

77;  373 

637 

382 

1469 

13% 

367.3 

229.0 

Eufa'efFeriella  spp. 

18 

15 

22 

1 

56 

0% 

14.0 

9.1 

Eukieffendla  devonica  gp.  0 1 

23 

10 

34 

0% 

8.5 

10.7 

Para pha  cn  ocla  dius  sp.  1 1 i 0 

0 

2 

3 

0% 

0.8 

1.0 

Nanocladius  sp. 

0 

0 

1 

1 

2 

0% 

0.5 

0.6 

Tve tenia  sp. 

6 

41 

75 

46 

168 

1% 

42.0 

28.3 

Polypedilum  spp. 

85 

292 

574 

453 

1404 

12% 

351.0 

211.6 

Microtcndipcs  sp 

0 

0 

10 

10 

20 

0% 

5.0 

5.8 

Phaenopsectra  sp 

0 

0 

0 

1 

1 

0% 

03 

0.5 

Cladotanytarsus  sp. 

0 

0 

3 

0 

3 

0% 

0.8 

1.5 

Rheotanvtarsus  sp. 

80 

154 

232 

535 

1001 

9% 

2503 

199.7 

Micropsectra  spp. 

3 

5 

31 

54 

93 

1% 

23.3 

24.1 

Hexatoma  sp. 

0 

1 

6 

2 

9 

0% 

23 

2.6 

Atbcrix  pachypus 

h 

2 

3 

1 

7 

0% 

1.8 

1.0 

Simulium  (Eusimulium ) l 579 

779 

912' 

673 

2943 

25% 

735.8 

143.1 

Empididae  j 1 

0 

0 

0 

1 

0% 

03 

0.5 

EPHEMEROPTERA 

10% 

303 

Acentreila  insignificans  16 

77 

49 

94 

236 

2% 

59.0 

34.1 

Bacas  tricaudatvs 

107 

211 

233 

253 

804 

7% 

201.0 

65.0 

A trend  la  margarita 

i 

1 

3 

5 

10 

0% 

2.5 

1.9 

Ephcmcrella  inermis 

1 

1 

2 

2 

6 

0% 

1.5 

0.6 

Drvnella  grandis 

1 

1 

0 

0 

2 

0% 

0.5 

0.6 

Heptageoia  sp. 

0 

5 

5 

0 

10 

0% 

2.5 

2.9 

Rbitbrogena  sp. 

12 

21 

19 

45 

97 

1% 

243 

14.4 

Paralcptophlcbia  bicomuta 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Paraleptophlebia  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Tricorythodes  minutus 

3 

5 

7 

28 

43 

0% 

10.8 

11.6 

1 

LEPIDOPTERA 

Petrophila  sp.  23  i 39 

33 

35 

130 

1% 

32.5 

6.8 

I 

| ODONATA 

Opbiogompbus  sp.  ! 0 

0 

0 

1 

1 

0% 

0.3 

0.5 

. MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  @ Hnson  - STATION  22  - 12  AUG  92 


Taxon 

samplel  \ sample2i  sample3 

sample4 

SUM 

%RA:  MEAN  j S.  D. 



PLECOPTERA 

! 

0%' 

9 

CJaassenia  sabulosa 

8!  3 

7 

4 

22 

0% 

5.5 

2.4 

Hesperoperla  pacific a 

°!  i 

r 

o 

2 

0% 

0.5 

0.6 

Isogenoides  sp. 

7i  1 

o 

1 

_9 

0% 

23 

3.2 

Skwala  sp. 

11  0 

0 

1 

2 

0% 

0.5 

0.6 

Pteronarcella  badia 

1 • 1 

0 

0 

2 

0% 

0.5 

0.6 

| 

TRICHOPTERA 

: 

21% 

624 

Arctopsycbe  grandis  ! l|  3 

2 

1 

7 

0% 

1.8 

1.0 

Cheumatopsyche  spp.  J 52  85 

111 

54 

302 

3% 

75.5 

28.1 

Hydropsyche  occidentalis  j 414 

609 

604 

371 

1998 

17% 

499.51 

124.8 

Hydropsyche  cockereJJi  \ 7j  12 

13 

2 

34 

0% 

8.5 

5.1 

Hydroptila  spp.  i 2 1 

5 

0 

8 

0% 

2.0 

2.2 

| | 

Leucotricbia  picdpes  1,  0 

0 

0 

1 

0% 

0.3 

0.5 

j | 

Zum  atrichia  notosa  j 3j  30 

1 

1 

I? 

0% 

8.8 

14.2 

Oecetis  sp.  i 21  23 

7 

15 

47 

0% 

11.8 

9.2 

Psychomyia  flavida  j 0!  1 

o 

I i 

2 

0% 

0.5 

0.6 

Brachycentrus  occidentalis  0 

0 

r 

0 

1 

0% 

0.3 

0.5 

Protoptila  sp. 

0 

5 

2 

~5 

12 

0% 

3.0 

2.4 

Glossosoma  sp. 

8 

13 

4 

22!  47 

0% 

11.8 

7.8 

r 

ANNELIDA 

! 

0% 

3 

Naididae 

0 

0 

1 

10 

11 

0% 

2.8 

4.9 

1 

I 

MOLLUSCA 

j 

0% 

1 

Physella  sp. 

0 

0 

0 

1 1 

0% 

0.3 

0.5 

Gyraulus  sp. 

0 

o 

1 

o!  i 

0% 

0.3 

0.5 

Fossaria  sp. 

0 

0 

i 

°j  1 

0% 

0.3 

0.5 

Valvata  humeralis 

~~0 

1 

0 

0!  1 

0% 

0.3 

0.5 

1 

j 

TOTAL  ORGANISMS 

1593 

2945 

3820 

3249 1 11607 

2902 

945 

TAXA  RICHNESS 

34 

391 

4? 

43!  57 

40 

4.0 

SHAN.  DIVERSITY 

2.97 

333 

3.33 

3.48 

3.41 

3.28 

0.22 

BIOTIC  INDEX 

5.05 

5.23 

5.44 

5.31 1 5.30 

5.26 

0.16 

EPT  RICHNESS 

20 

22 

19 

2oi  27 

20 

13 

% R A.  DOMINANT 

36% 

26% 

24% 

21  %!  25% 

27% 

6.8% 

% RA.  FILTERERS 

71% 

56% 

49% 

50%!  54% 

57% 

10.1% 

METALS  TOLERANCE 

4.94 

5.18 

5.42 

458!  54)6 

5.03 

0.36 

Baeddae/Ephemeroptera 

0.87 

0.89 

0.89 

0.81 1 0.86 

0.87 

0.04 

Hydropsy  chinae/Trichoptera 

0.97 

0.90 

0.97 

0.901  0.94 

0.94 

0.04 

EPT  / (EPT  + CHIR.) 

0.69 

0.54 

0.38 

0.37 1 0.45 

0.50 

0.15 

ID's  by  D.  McGuire 

L—  ■ 

H i 

1 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  nr  ALBERTON  - STATION  23  - 12  AUG  92 

Taxon  samplelsample2 

sample3isample4!  SUM 

%RA  MEAN  ! S.  D. 

i i 

1 

COLEOPTERA 

| 

1%]  26 

Opdoservus  spp.  \ 26!  11 

22 

33!  92 

1% 

23.0 

9.2 

c 1 [ 

j Zaitzevia  sp.  4 1 

7 

1 

131 

0% 

3.3 

2.9 

. 



DIPTERA 

42% 

838 

Thienemannimyia  gp.  2!  25!  2 

6 

35 

0% 

8.8 

11.0 

CardiocJadius  spp.  1 1 2 

oj  o 

3 

0% 

0.8 

1.0 

; Corynoneura  sp  0 10 

oT  0 

10 

0% 

2.5 

5.0 

C-ricotopus  spp.  j 28  1335 

44!  51 

1458 

18% 

364.5 

647.1 

EukieffendJa  spp.  Oj  21 

T|  i 

23 

0% 

5.8 

10.2 

EubefferielJa  devonica  gp.  0 38 

2^  0 

40 

1% 

10.0 

18.7 

Svnorthodadius  sp.  0 

6 

o!  0 

6 

0% 

1.5 

3.0 

Tve  tenia  sp.  i 1 

85 

8 1 0 

94 

1% 

23J 

41.2 

Polypedilum  spp.  1 72 

1098 

93  i 37 

1300 

16% 

325.0 

515.9 

Microtendipes  sp 

14 

5 

5 

21 

45 

1% 

11.3 

7.8 

Pbaenopsectra  sp 

3 

0 

1 

0 

4 

0% 

1.0 

1.4 

Xenocbironomus  sp. 

9 

3 

o 

1 

13 

0% 

3.3 

4.0 

Rbeotanytarsus  sp. 

23 

72 

29 

28 

152 

2% 

38.0 

22.8 

Tany tarsus  sp. 

0 

o 

1 

o 

1 

0% 

0.3 

03 

Micropsectra  spp. 

14 

21 

7 

6 

48 

1% 

12.0 

7.0 

Atberix  pachypus 

0 

_0 

1 

0 

1 

0% 

0.3 

0.5 

Simulium  (Eusimulium ) 

21 

73 

7 

17 

118 

1% 

29.5 

29.6 

EPHEMEROPTERA 

8% 

163 

i Acentrella  insignificans 

15 

10 

5 

2 

32 

0% 

8.0 

5.7 

Baetis  tricaudatus 

44 

166 

37 

21 

268 

3% 

67.0 

66.7 

Attenelia  margarita 

3 

2 

~4 

0 

9 

0% 

2.3 1 

1.7 

Epbemerella  inermis 

1 

2 

~o1 

~ 2 

0% 

13 

1.0 

DrundJa  grandis 

1 

0 

0 

0 

i 

0% 

0.3 

0.5 

Epeorus  albertae 

8 

2 

6 

4 

20 

0% 

5.0 

2.6 

Heptagenia  sp. 

68 

52 

43 

97 

260 

3% 

65.0 

23.7 

Rbitbrogena  sp. 

o 

1 

0 

0 

1 

0% 

0.3 

0.5 

i Paraleptophlebia  bicomuta 

0 

1 

~S 

1 

2 

0% 

0.5 

0.6 

j Paraleptophlebia  sp. 

0 

5 

o 

0 

5 

0% 

1.3 

2.5 

Tricorythodes  minutus 

13 

11 

n 

14 

49 

1% 

12.3 

1.5 

1 

LEPIDOPTERA 

1 

Petrophila  sp. 

51 

46 

46 

44 

187 

2% 

46.8 

3.0 



ODONATA 

Opbiogomphus  sp. 

0 

0 

0 

1 

0% 

03 

03 

PLECOPTERA 

1%' 

10 

j Claassenia  sabulosa 

3 

19 

2 

4 

~28l 

0% 

7.0 1 

8.0 

HesperoperJa  padfica 

0 

1 

0 

1 

2 

0% 

0.5 

0.6 

' Isogenoides  sp. 

3 

3 

1 

3 

10 

0% 

2.5 

1.0 

SkwaJa  sp. 

0 

o 

1 

0 

i!  m 

21 

0.5 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  nr  ALBERTON  - STATION  23  - 12  AUG  92 

Taxon 

sampiel 1 sampie2j  sampie3  sample4  SUM 

%RA 

MEAN 

S.  D. 

. | | j— 

L i ! 

■ * i r 

J I i 

TRICHOPTERA  1 

44% 

883 

Arctopsycbe  erandis  | 0 1;  1!  0 

2 

0% 

0.5 

0.6 

Cbeumatopsyche  spp.  | 144!  264 

162 

142 

112 

9% 

178.0 

58.0 

Hydropsycbe  occidental^ 

372|  1224 

371 

177 

2144 

27%  j 536.0 

467.7 

Hydropsycbe  cockcrelli 

75!  159 

69 

44 

347 

4% 

86.8 

50.0 

Hydroptila  spp. 

2!  1 

3 

1 

7 

0% 

1.8 

1.0 

Leucotricbia  pictipes 

o| 5 

2 

0 

7 

0% 

1.8 

2.4 

Zumatrichia  notosa 

8j  100 

27 

4 

139 

2% 

34.8 

44.6 

Ceraclea  sp. 

9|  6 

o 

1 



0% 

4.0 

4.2 

Oeceds  sp. 

U]  14 

16 

3 

44 

1% 

11.0 

5.7 

Psychomyia  flavida 

lOj 24 

5l 

5 

44 

1% 

11.0 

9.0 

Bracb  ycentrus  occidental  is 

11 

16 

4 

3 

34 

0% 

8.5 

6.1 

ProtoptHa  sp. 

13 

21 

0 

35 

0% 

8.8 

10.1 

ANNELIDA 



1% 

17 

Lambricidae 

0 

2 

1 

0 

3 

0% 

0.8 

1.0 

Naididae 

1 

15 

0 

0 

16 

0% 

4.01 

7.3 

Tubificidae 

1 

21 

6 

~46 

1% 

11.5 

9.5 

Erpobdellidae 

2 

0 

0 

~0 

2 

0% 

0.5 

1.0 

MOLLUSCA 

1% 

11 

Pbysella  sp. 

i 

1 

~o\ 

0 

2 

0% 

0.5 

0.6 

Ferrissia  sp. 

26 

ns 

~6 

Jx 

38 

0% 

95 

11.4 

Gyraulus  sp. 

0 

0 

1 

2 

0% 

0.5 

0.6 

Spbaeriidae 

1 

0 

0 

1 

0% 

0.3 

0.5 

— 

TOTAL  ORGANISMS 

1116 

4981 

1081 

800 

7978 

1995 

19% 

TAXA  RICHNESS 

41 

46 

40 

34 

56 

40 

4.9 

SHAN.  DIVERSITY 

3.72 

3.08 

3.55 

3.74 1 

3.52 

3.52 

031 

BIOTIC  INDEX 

4.83 

5.67 

4.93 

5.05 

5.39 

5.12 

0.38 

EPT  RICHNESS 

~ 251 

20 

~19 

27 

21 

2.7 

% RA.  DOMINANT 

33% 

27% 

34% 

22% 

27% 

29% 

5.7% 

% RA.  FILTERERS 

58% 

36% 

59% 

51% 

44% 

51% 

10.6% 

METALS  TOLERANCE 

4.10 

5.79 1 

4.33 

4.26 

5.20 1 

4.62! 

0.79 

Baetidae/Ephemeroptera 

0.39 

0.70  i 0.40 

0.16 

0.46 1 

0.41 1 

0.22 

Hydropsychinae/Trichoptera 

0.90 

0.91  i 0.88 

0.96 

0.91 1 

0.91 1 

0.03 

EPT  / (EPT  + CHIRO 

0.83 

0.43!  0.80 

0.78 

0.57 

0.71 

0.19 

ID's  by  D.  McGuire 

1 



1 

i 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  Superior  - 

STATION  24 

- 12  AUG  92 

Taxon 

samplel  sample2 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 

COLEOPTERA 

4% 

40 

Opdoservus  spp. 

13 

29 

27 

7 

76 

2% 

19.0 

10.7 

Zaitzevia  sp. 

14 

43 

24 

2 

83 

2% 

20.8 

17.3 

_ 

1 DIPTERA 

30% 

283 

Thicnemanninryia  gp. 

4 

7 

0 

16 

27 

1% 

6.8 

6.8 

Cardiodadius  spp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

' Cricotopus  spp. 

29 

42 

14 

426 

511 

13% 

127.8 

199.2 

EukiefTeriella  spp. 

0 

5 

1 

2 

8 

0% 

2.0 

2.2 

Nanodadius  sp. 

1 

0 

0 

3 

4 

0% 

1.0 

1.4 

Svnorthodadius  sp. 

o 

0 

2 

11 

13 

0% 

3.3 

5.3 

Tve tenia  sp. 

9 

25 

10 

IT 

55 

1% 

13.8 

73 

Polypedilum  spp. 

18 

64 

19 

92 

193 

5% 

48.3 

36.2 

Microteodipes  sp 

18 

66 

10 

20 

114 

3% 

28.5 

25.4 

Pbaenopsectra  sp 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Xenochironomus  sp. 

2 

0 

0 

0 

2 

0% 

0.5 

L0 

i Rbeounytarsus  sp. 

3 

6 

5 

5 

19 

0% 

4.8 

13 

Tanytarsus  sp. 

0 

0 

2 

0 

2 

0% 

0.5 

1.0 

I 

i Micropsectra  spp. 

12 

78 

71 

17 

178 

5% 

44.5 

34.8 

Simulium  (Eusimulium) 

0 

o 

1 

1 

2 

0% 

0.5 

0.6 

EPHEMEROPTERA 

8% 

78 

Ameietus  sp. 

0 

0 

0 

1 

1 

0% 

0.3 

0.5 

Acentrella  insignificans 

6 

1 

7 

8 

22 

1% 

5.5 

3.1 

Baeds  tncaudatus 

9 

2 

3 

16 

30 

1% 

7.5 

6.5 

Attenella  margarita 

0 

1 

0 

4 

5 

0% 

1.3 

1.9 

SerrateIJa  dbialis 

3 

1 

3 

7 

14 

0% 

3.5 

2.5 

\ Epbemerella  inermis 

2 

0 

0 

10 

12 

0% 

3.0 

4.8 

DruneJJa  grandis 

3 

5 

8 

8 

24 

1% 

6.0 

2.4 

Timpango  becuba 

~T 

0 

0 

0 

1 

0% 

0.3 

03 

Epeorus  albertae 

5 

0 

2 

12 

0% 

3.0 

2.4 

Heptagenia  sp. 

16 

85 

4 

20 

125 

3% 

313 

363 

1 Nixe  sp. 

0 

0 

2 

7 

9 

0% 

23 

3.3 

Rhithrogena  sp. 

5 

6 

10 

9 

30 

1% 

7.5 

2.4 

Paraleptopblebia  bicomuta 

1 

0 

2 

4 

0% 

1.0 

0.8 

Paraleptopblebia  sp. 

1 

0 

0 

4 

5 

0% 

13 

1.9 

Theory th  odes  minutus 

3 

6 

2 

8 

19 

0% 

4.8 

2.8 

i 

j 

! LEPIDOPTERA 

, Petropbila  sp. 

28 

19 

18 

49 

114 

3% 

283 

14.4 

PLECOPTERA 

1% 

7 

Claassenia  sabulosa 

8|  7, 

3 

3 

21 

1% 

5.3 

2.6 

, Hesperoperia  pad  Pica 

1 

0 

0 

0 

1 

0% 

0.3 

03 

Isogenoides  sp. 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

\ Stwaia  sp. 

1 

1 

0 

1 

3 

0% 

0.8 

0.5 

Isoperia  fulva 

0 

1 

0 

1 

2 

0% 

0.5 

0.6 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  at  Snpcrior  - STATION  24  - 12  AUG  92 

Taxon 

samplel 

sample2 

sampie3lsample4 

SUM 

%ra!  mean 

S.  D. 

I 

1 

j 

1 

■ 

TRICHOPTERA 

! 

50%  i 481 

Arctopsyche  grandis 

8 

1 

Oj  5!  14 

0%|  3.5 

3.7 

Cheumatopsyche  spp. 

227 

368 

203 j 175 

973 

25%  j 243.3 

85.8 

Hydropsyche  occ/dentalis 

104 

134 

100  130 

468 

12%i  117.0 

17.5 

Hydropsyche  cockereili 

66 

97 

62  i 531  278 

7% 

69.5 

19.1 

Hydropsyche  oslari 

1 

0 

oi  0!  1 

0% 

0.3 

0.5 

Dicosmoecus  sp. 

i 

2 

S 7|  12 

0% 

3.0 

2.7 

Hydroptila  spp. 

0 

2 

0i  12;  14 

0% 

3.5 

5.7 

Lcucotricbia  pictipes 

1 

1 

3i  7i  12 

0% 

3.0 

2.8 

Zumatrichia  notosa 

4 

~2 

2 

18 

26 

1% 

6.5 

7.7 

Ceradea  sp. 

0 

2 

10 

9 

21 

1% 

5.3 

5.0 

Oecetis  sp. 

2 

3 

2 

3|  10 

0% 

2.5 

0.6 

Psychomyia  flavida 

12 

37 

6 

20 

75 

2% 

18.8 1 

13.5 

Brachycentrvs  occidentalis 

5 

1 

0 

0 

6 

0% 

1.5 

2.4 

Protoptila  sp. 

1 

o 

2 

1 

4 

0% 

1.0 

0.8 

Glossosoma  sp. 

1 

6 

2 

0 

9 

0% 

2.3 

2.6 

ANNELIDA 

. 

0% 

3 

Lumbriculidae 

2 

3 

3 

3 

11 

0% 

2.8 

0.5 

Naididae 

0 

i 

_0 

0 

1 

0% 

0.3 

0J 

_ 

MOLLUSCA 

i 

i 

2% 

24 

PbyseJJa  sp. 

9\  15 

0 

14 

38 

9.5 

6.9 

Ferrissia  sp. 

71  15 

1 

31 

54 

1% 

13.5 

13.0 

Sphaeriidae 

0 0 

0 

3 

3 

0% 

0.8 1 

1.5 

1 ’ 
| 

OTHER 

0.0 

Turbcllaria 

lj  21 

23 

1 

46 



1% 

11.5 

12.2 

. 

TOTAL  ORGANISMS 

669!  1213 

669 

1270 

3821 

955 

331 

TAXA  RICHNESS 

45 

4 2| 

37 

50 

39, 

44 

5.4 

SHAN.  DIVERSITY 

3.71 

3.74 

3.66 

3.76 

4.01 

3.72 

0.05 

BIOTIC  INDEX 

4.71 

4.78 

4.54 

5.45 

4.95 

4.87 

0.40 

EPT  RICHNESS 

~ 281 

26 

21 

29 

~35 

~26 

3.6 

% RA.  DOMINANT 

34% 

30% 

30% 

34% 

25%  1 

32% 

2.0% 

% RA.  FILTERERS 

62% ! 50% 

55% 

29% 

46% 

49% 

14.2% 

METALS  TOLERANCE 

4.34  j 4.06 

4.04 

5.75 

4.67 

4.55 

0.82 

Baetidae/Ephemeroptera 

0.27  0.03 

0.24 

0.22 

0.17 

0.19 

0.11 

Hydropsychinae/Trichoptera 

0.92|  0.92 

0.93 

0.83 

0.90 

0.90 

0.05 

EPT  / (EPT  + CHIR.Y 

0.84 1 0.73 

0.77 

0.48 

0.67 

0.701 

0.16 

ID's  by  D.  McGuire 

i 

i 



MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Flathead  River  - STATION  25  - 13  AUG  92 

! - _ . 

| Taxon 

samplel 

sample2|sample3 

sample4l  SUM 

%RA  MEAN 

S.  D. 

j 

1 

! 

TRICHOPTERA 

48% 

656 

Arctopsyche  grandis 

4!  14 

3 

2|  23 

0% 

5.8 

5.6 

Cheumatopsyche  spp. 

223!  177 

354 

428  1182 

22% 

295.5 

115.9 

Hydropsyche  occidentalis 

212  i 76 

184 

406 

878 

16% 

219.5 

137.5 

Hydropsvche  cockcreili 

66i  75 

52 

125 ! 318:  6% 

79.5 

31.8 

Hydropdla  spp. 

1 

1 

16 

7 

25 

0% 

63 

7.1 

Leuc-otrichia  piedpes 

0 

2 

0 

5 

Z 

0% 

1.8 

2.4 

Zumatrichia  notosa 

12 

21 

27 

52 

112 

2% 

28.0 

17.1 

Ceradea  sp. 

10 

5 

11 

17 

43 

00 

© 

H 

fH 

L 

4.9 

Psychomyia  flavida 

5 

2 

0 

25 

32 

1% 

8.0 

11.5 

Bracbycentrus  occidentalis 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Protopdla  sp 

0 

1 

0 

0 

1 

0% 

0.3 

0.5 

Glossosoma  sp. 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

ANNELIDA 

0% 

7 

Lumbricidae 

1 

0 

16 

8 

25 

0% 

6.3 

7.4 

Tubificidae 

1 

0 

0 

0 

1 

0% 

0.3 

0.5 

OTHER 

0.0 

Turbellaria 

1 

1 

10 

24 

36 

1% 

9.0 

10.9 

TOTAL  ORGANISMS 

1058 

615 

1241 

2505 

5419 

1355 

811 

TAXA  RICHNESS 

44 

34 

39 

44 

52 

40l 

4.8 

SHAN.  DIVERSITY 

3.72 

3.68 

3.66 

3.89 

3.91 

3.74 

0.10 

BIOTIC  INDEX 

5.00 

4.71 

5.11 

5.19 

5.08 

5.00 

0.21 

EPT  RICHNESS 

21 

~18 

20 

22 

28 

20 

1.7 

% RA.  DOMINANT 

21% 

29%;  29% 

17% 

22% 

. 

24% 

5.7% 

% RA.  FILTERERS 

51% 

60%;  57% 

48% 

52% 

54% 

5.8% 

METALS  TOLERANCE 

4.59 

4.07 

4.90 

5.31 

4.94 

4.72 

0.52 

Baetidae/Ephemeroptera 

0.09 

0.16 

0.27 

0.36 

0.24 

0.22 

0.12 

Hydropsychinae/Trichoptera 

0.94 

0.88' 

0.91 

0.90 

0.91 

0.91 

0.03 

EPT  / (EPT  + CHIR.) 

0.61 

0.75 

0.63 

0.55 

0.61 

0.64 

0.08 

ID's  by  D.  McGuire 

MACROINVERTEBRATE  DATA 


CLARK  FORK  RIVER  above  Flathead  River  - STATION  25  - 13  AUG  92 


. 

Taxon 

samplel  j samp!e2i sample3  sample4 

SUM 

%RA 

MEAN 

S.  D. 

1 

I 

1 

COLEOPTERA  I 

i i 

2%1 

_ 27, 

Opdoservus  spp. 

8 

16 

36 

62 

_1%j 

15.5 

14.8 

Zaitzevia  sp. 

4 

0 

7 

34 

45 

1% 

11.3 

15.4 

\ 



DIPTERA 

40% 

546 

Thienemanninryia  gp. 

4 

1 

0 

11 

16 

0% 

4.0 

5.0 

Cardiodadius  spp. 

21 

5 

~221 

71 

119 

2% 

29.8 

28.6 

Cricotopus  spp. 

112 

38 

176 

433 

759 

14% 

189.8 

171.7 

Eukiefferiella  spp. 

2 

1 

1 

24 

28 

1% 

7.0 

11.3 

Eukiefferiella  devonica  gp. 

2 

2 

1 

21 

26 

0% 

6.5 

9.7 

Nanodadius  sp. 

2 

~o 

o 

2 

4 

0% 

L0 

1.2 

Synorthodadius  sp. 

3 

o 

5 

4 

12 

0% 

3.0 

2.2 

Tve tenia  sp. 

79 

28 

15 

188 

310 

_6%j 

77.5 

78.7 

Polypedilum  spp. 

89 

26 

73 

136 

324 

6% 

81.0 

45.4 

Microtendipes  sp 

1 

_3| 

8 

0!  12 

0% 

3.0 

3.6 

Xenocbironomus  sp. 

14 

11 

6 

33 

1% 

8.3 

5.3 

Paratanytarsus  sp. 

0 

1 

1 

1 

3 

0% 

0.8 

0.5 

Rheotanytarsus  sp. 

33 

~ 28 

76 

65 

202 

4% 

50.5 

23.6 

Tany tarsus  sp. 

3 

0 

8 

10 

21 

0% 

5.3 

4.6 

Micropsectra  spp. 

31 

~J 

30l 

29 

97 

2% 

24.3 

11.5 

Antocha  sp. 

1 

0 

0 

1 

2 

0% 

0.5 

0.6 

Siwuliuw  (Eusimuiium ) 

2 

2 

42 

169 

215 

4% 

53.8 

79.1 

j 

_ i 

| 

EPHEMEROPTERA 

6% 

88 

Ameletus  sp. 

1 

0 

0 

o 

1 

0% 

0.3 

0.5 

Acentrdia  insignificans 

2 

8 

2 

12 

24 

0% 

6.0 

4.9 

Baeds  tricaudatus 

6 

2 

14 

39 

61 

1% 

15.3 

16.6 

Serratella  tibialis 

7 

2 

0 

3 

12 

0% 

3.0 

2.9 

Epbemerdia  inermis 

2 

o 

1 

10 

13 

0% 

3.3 

4.6 

Drunella  grandis 

2 

0 

1 

6 

9 

0% 

2.3 

2.6 

Epeorus  albertae 

7 

7 

1 

16 

0% 

4.0 

3.5 

Heptagenia  sp. 

58 

40 

19 

44j 

161 

3% 

40.3 

16.1 

Rhitbrogena  sp. 

1 

2 

19 

9 

31 

i% 

7l 

8.3 

Paraleptopblebia  bicomuta 

i 

o 

0 

_o 

1 

0% 

0.3 

0.5 

Paraleptopblebia  sp. 

5 

0 

2 

16 

23 

^0% 

5.8 

7.1 

\ 

LEPIDOPTERA 

Petrophila  sp. 

12 

11 

8 

19 

50 

1% 

12.5 

4.7 

! 

— 

ODONATA 

i 

. . 

Opbiogompbus  sp. 

l!  0 

0 

1 

2 

0% 

0.5 

0.6 

1 



1 

1 

PLECOPTERA 

| 

: 

1 

1 

1% 

10 

Claassenia  sabulosa 

2 6 

8 

4|  20 

0% 

5.0 

2.6 

Isogenoides  sp. 

4 

7 

3 

3 

17 

0% 

4.3 

1.9 

Skua  la  parallels 

0 

0 

1 

0 

1 

0% 

0.3 

0.5 

Pteronarcys  califomica 

Oi  0 

o 

r 

1 

0% 

0.3 

0.5 

Isoperla  fulva 

0 

0 

0 

1 

1 

0% 

0.3 

0J 

. MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER  above  Thompson  Falls  R.  - STATION  27  -13  AUG  92 


Taxon 

samplel  sampie2 

sample3 

sample4 

SUM 

%RA 

MEAN  S.  D. 

COLEOPTERA 

4% 

25 

Opaoservus  spp.  30  2 

_7 

4 43 

2% 

10.8  13.0 

Zaitzevia  sp.  6 24 

18 

8 56 

2% 

14.0 

8.5 

c j 

Idiptera 

21% 

132 

Thicnemannimvia  gp.  i 3 0 

0 

0 

3 

0% 

0.8 

1.5 

Corynoneura  sp 

li  0 

0 0 

1 

0% 

0.3 

03 

Cric-otopus  spp. 

2 0 29 

0 

31 

1% 

7.8 

14.2 

Eukiefferidla  devonica  gp.  3 

0'  0 

0 3 

0% 

0.8 

13 

Tbienemannidla  sp.  0 

0 0 

2 2 

0% 

0.5 

1.0 

Nanocladius  sp.  0 

0 

2 

0 

2 

0% 

0.5 

1.0 

Tv e tenia  sp.  3 

7 

37 

1 

48 

2% 

12.0 

16.9 

Polypedilum  spp.  7 

0 

01  11 

0% 

2.8 

3.4 

Microcendipes  sp  5 

0 

0 

li  6 

0% 

1.5 

2.4 

Rhsotanytarsus  sp.  4 

150 

185 

58 

397 

16% 

99.3 

83.1 

Cladotan  v tarsus  sp.  0 0 

1 

1 

2 

0% 

0.5 

0.6 

Micropsectra  spp.  0j  0 

0 

1 

1 

0% 

0.3 

03 

Simulium  (Eusimuhum) 

2 5 

11 

1 

19 

1% 

4.8 

4.5 

! 

EPHEMEROPTERA 

1 

6% 

39 

Acencrdla  insignificans 

1!  1 

0 

0:  2 

0% 

0.5 

0.6 

Ba  etis  erica  udacus  1 

0 

0 

0 1 

0% 

0.3 

0.5 

Dread ia  grand  is  0 

0 

1 

0!  1 

0% 

0.3 

0.5 

Heptagenia  sp.  0 

1 

0 

0 1 

0% 

0.3 

03 

Stenonema  sp.  i 11 

71 

65 

3 150 

6% 

37.5 

35.5 

i 

I 

LEPIDOPTERA 

Pecropbila  sp.  3 

3 

34 

23 

63 

3% 

15.8 

15.4 

ODONATA 

Opbiogompbus  sp.  0 

1 

0 

1 

2 

0% 

0.5 

0.6 

TRICHOPTERA 

61% 

383 

Chcuma  tops  ych  c spp. 

99  326 

552 

203 

1180 

47% 

295.0 

194.8 

Hydropsycbe  occidental^ 

32!  24 

48 

5 

109 

4% 

27.3 

17.9 

Hydropsycbe  cocker elli 

34  69 

92 

10 

205 

8% 

51.3 

36.4 

Hydropdia  spp. 

0 0 

3 

0 3 

0% 

0.8 

13 

Zumatricbia  nocosa 

3:  1 

0 

1 5 

0% 

1.3 

13 

Cera  cl ca  sp. 

0 5 

3 2!  10 

0% 

2.5 

2.1 

Psycbomyia  Flavida 

0 0 

3!  0 3 

0% 

0.8 

13 

Bracbycentrus  occidentalis 

0 0 

1 

0 1 

0% 

03 

0.5 

Protopbla  sp.  0 2 

0 

0 

2 

0% 

03 

1.0 

Glossosoma  sp.  0 7 

2 

3:  12 

0% 

3.0 

2.9 

i 

MACROINVERTEBRATE  DATA 

CLARK  FORK  RIVER 

above 

Thompson  Falls  R.  - 

STATION  27 

-13  AUG  92 

Taxon 

sampIeLsampleZ 

sample3 

sample4 

SUM 

%RA 

MEAN 

S.  D. 

L 

1 | 

ANNELIDA 

! 

• 

0% 

3: 

Lumbriculidae 

0 

1 

1 

8 

10 

0% 

2.5 

3.7 

1 | 

MOLLUSCA 



5% 

29 

Physella  sp. 

o 

O 

dmt 

0 

20 

22 

1% 

5.5 

9.7 

Ferrissia  sp. 

0 

0 

i 

0 

1 

0% 

0.3 

0.5 

Gyraulus  sp.  4 

12 

0 

4 

20 

1% 

5.0 

5.0 

Fossaria  sp. 

6 

18 

4 

40 

68 

3% 

17.0 

16.5 

Fisherola  sp. 

(V  2 

2 

0 

4 

0% 

1.0 

1.2 

i 

OTHER 

j 

0.0 

Turbellaria 

0!  0 

1 

6 

7 

0% 

1.8 

2.9 

1 

TOTAL  ORGANISMS 

260 

734 

1107 

406 

2507 

627 

377 

TAXA  RICHNESS 

21 

22 

25 

23 

39 

23 

1.7 

SHAN.  DIVERSITY 

3.10 

2.60 

2.56 

2.66 

2.86 

2.73 

0.25 

BIOTIC  INDEX 

4.96 

4.98 

5.04 

5.29 

5.05 

5.07 

0.15 

EPT  RICHNESS 

7 

10 

10 

7 

-15, 

9 

1.7 

% RA.  DOMINANT 

38% 

44% 

50% 

50% 

47% 

~ 

46% 

5.6% 

% RA.  FILTERERS 

66% 

18%' 

80% 

68% 

76% 

— 

73% 

7.2% 

METALS  TOLERANCE 

4.42 

3.47 

3.98 

3.71 

3.83 

3.89 

0.41 

Baetidae/Ephemeroptera 

0.15 

0.01 

0.00 

0.00 

0.02 

— 

0.04 

0.07 

Hydropsychinae/Trichoptera 

0.98 

0.97 

0.98 

0.97 

0.98 

0.98 

0.01 

EPT  / (EPT  + CHIR.) 

0.87 

0.76 

0.75 

0.78 

0.77 

0.79 

0.05 

ID's  by  D.  McGuire 

| 

i 

APPENDIX  D 


Metric  values  and  bioassessment  scores  for  Cla~k  Fork 
River  monitoring  stations,  1986-1992 


Appendix  D.l.  Mean  metric  valnes  and  bioassessment  scores  for  Clark  Fork  River 
Station  00  - August,  1987-92  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

5 

6 

6 

7 

9 

10 

7 

Shannon  diversity 

1.6 

2.3 

0.9 

1.4 

1.8 

1.4 

1.5 

EPT/EPTC 

0.03 

0.03 

0.00 

0.00 

0.01 

0.01 

0.01 

Hydropsychinae/Trichoptera 

1.00 

0.75 

1.00 

1.00 

1.00 

1.00 

0.96 

Baetidae/Ephemeroptera 

1.00 

1.00 

1.00 

1.00 

0.00 

1.00 

0.83 

Biotic  index 

4.9 

5.1 

6.6 

5.7 

4.9 

6.3 

5.6 

% Filterer 

0 

2 

1 

0 

0 

0 

1 

Density 

26 

46 

175 

362 

344 

167 

187 

EPT  richness 

0 

1 

0 

1 

1 

1 

± 

Metals  Tolerance  index 

9.3 

9.2 

9.7 

9.4 

9.2 

9.3 

9.4 

Metric  scores 

Taxa  richness 

0 

0 

0 

0 

0 

0 

0 

Shannon  diversity 

1 

3 

0 

0 

2 

0 

1 

EPT/EPTC 

0 

0 

0 

0 

0 

0 

0 

Hydropsychinae/Trichoptera 

0 

6 

0 

0 

0 

0 

1 

Baetidae/Ephemeroptera 

0 

0 

0 

0 

6 

0 

1 

Biotic  index 

4 

4 

1 

3 

4 

2 

3 

% Filterer 

6 

6 

6 

6 

6 

6 

6 

Density  (high) 

* 

* 

* 

* 

♦ 

* 

♦ 

Density  (low) 

0 

0 

2 

4 

3 

i- 

jL 

EPT  richness 

0 

0 

0 

0 

0 

0 

0 

Metals  Tolerance  index 

0 

Q 

0 

0 

0 

0 

0 

Total 

11 

19 

9 

13 

21 

10 

14 

Organic  subset 

10 

10 

7 

9 

10 

8 

9 

Metals  subset 

0 

0 

2 

4 

3 

2 

2 

Bioasscssmcnt 

Overall 

18% 

32% 

15% 

22% 

35% 

17% 

23% 

Organic  subset 

83% 

83% 

58% 

75% 

83% 

67% 

75% 

Metals  subset 

0% 

0% 

11% 

22% 

17% 

11% 

10% 

* not  calculated  if  density  is  < 550 


Appendix  D.2.  Mean  metric  values  and  bioasscssmcnt  scores  for  Clark  Fork  River 
Station  01  - August,  1986-92  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

7 

6 

11 

5 

7 

11 

11 

8 

Shannon  diversity 

1.1 

1.7 

1.5 

1.0 

1.2 

2.1 

2.0 

1.5 

EPT/EPTCT 

0.00 

0.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Hydropsychinae/Trichoptera 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Baetidae/Ephemeroptera 

0.75 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

0.96 

Biotic  index 

6.9 

6.3 

6.0 

6.9 

6.8 

6.5 

7.4 

6.7 

% Filterer 

55 

3 

59 

73 

69 

28 

51 

48 

Density 

628 

118 

1450 

361 

1763 

473 

315 

730 

EPT  richness 

1 

1 

1 

0 

0 

0 

0 

0 

Metals  Tolerance  index 

Oo 

Ui 

9.3 

7.8 

7.7 

7.8 

8.9 

7.8 

8.2 

Metric  scores 

Taxa  richness 

0 

0 

0 

0 

0 

0 

0 

0 

Shannon  diversity 

0 

1 

1 

0 

0 

2 

2 

1 

EPT/EPTC 

0 

0 

0 

0 

0 

0 

0 

0 

Hydropsychinae/Trichoptera 

0 

0 

0 

0 

0 

0 

0 

0 

Baetidae/Ephemeroptera 

6 

0 

0 

0 

0 

0 

0 

1 

Biotic  index 

1 

2 

2 

1 

1 

1 

0 

1 

% Filterer 

5 

6 

4 

1 

2 

6 

5 

4 

Density  (high) 

6 

* 

6 

♦ 

6 

♦ 

* 

6 

Density  (low) 

6 

1 

6 

4 

6 

5 

3 

4 

EPT  richness 

0 

0 

0 

0 

0 

0 

0 

0 

Metals  Tolerance  index 

1 

0 

2 

2 

2 

1 

2 

1 

Total 

25 

10 

21 

8 

17 

15 

12 

19 

Organic  subset 

12 

8 

12 

2 

9 

7 

5 

11 

Metals  subset 

7 

1 

8 

6 

8 

6 

5 

6 

Bioassessment 

Overall 

38% 

15% 

32% 

12% 

26% 

23% 

18% 

23% 

Organic  subset 

67% 

67% 

67% 

17% 

50% 

58% 

42% 

52% 

Metals  subset 

39% 

6% 

44% 

33% 

44% 

33% 

28% 

33% 

Appendix  D.3.  Mean  metric  values  and  bioasscssment  scores  for  Clark  Fork  River 
Station  02  - August,  1986-92  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

7 

8 

12 

7 

6 

10 

8 

8 

Shannon  diversity 

1.6 

1.8 

1.7 

2.0 

1.7 

2.2 

1.9 

1.8 

EPT/EPTC 

0.07 

0.09 

0.68 

0.29 

0.31 

0.54 

0.11 

0.30 

Hydropsychinae/Tricboptera 

1.00 

0.96 

1.00 

1.00 

0.97 

0.97 

1.00 

0.99 

Baetidae/Ephemeroptera 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Biotic  index 

4.9 

4.8 

4.7 

4.2 

4.5 

4.8 

4.4 

4.6 

% Filterer 

6 

8 

66 

28 

31 

51 

13 

29 

Density 

46 

264 

292 

251 

175 

115 

113 

179 

EPT  richness 

1 

2 

3 

o 

2 

2 

2 

2 

Metals  Tolerance  index 

8.5 

8.7 

6.7 

8.2 

8.1 

7.4 

8.7 

8.0 

Metric  scores 

Taxa  richness 

0 

0 

0 

0 

0 

0 

0 

0 

Shannon  diversity 

1 

o 

1 

2 

1 

3 

2 

2 

EPT/EPTC 

1 

1 

6 

3 

3 

5 

1 

3 

Hydropsychinae/Tricboptera 

0 

2 

0 

0 

1 

1 

0 

1 

Baetidae/Ephemeroptera 

0 

0 

0 

0 

0 

0 

0 

0 

Biotic  index 

4 

4 

4 

5 

5 

4 

5 

4 

% Filterer 

6 

6 

2 

6 

6 

5 

6 

5 

Density  (high) 

♦ 

♦ 

* 

* 

♦ 

* 

♦ 

♦ 

Density  (low) 

0 

3 

3 

3 

2 

1 

1 

2 

EPT  richness 

0 

1 

1 

1 

i 

1 

1 

1 

Metals  Tolerance  index 

1 

1 

3 

1 

i 

2 

1 

1 

Total 

13 

20 

20 

21 

20 

22 

17 

19 

Organic  subset 

10 

10 

6 

11 

11 

9 

11 

10 

Metals  subset 

1 

5 

7 

5 

4 

4 

3 

4 

Bioasscssment 

Overall 

22% 

33% 

33% 

35% 

33% 

37% 

28% 

32% 

Organic  subset 

83% 

83% 

50% 

92% 

92% 

75% 

92% 

81% 

Metals  subset 

6% 

28% 

39% 

28% 

22% 

22% 

17% 

23% 

* not  calculated  if  density  is  < 550 


Appendix  D.4.  Mean  metric  values  and  bioassessment  scores  for  Clark  Fork  River 
Station  03  - August,  1986-92  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

9 

11 

14 

11 

8 

11 

16 

11 

Shannon  diversity 

2.1 

2.3 

2.1 

2.6 

2.3 

2.9 

2.4 

EFT/EPTC 

0.63 

0.27 

0.74 

0.44 

0.52 

0.51' 

0.75 

0.55 

Hydropsycbinae/Trichoptera 

0.98 

0.87 

0.98 

0.86 

0.89 

0.89 

0.98 

0.92 

Baetidae/Ephemeroptera 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Biotic  index 

4.0 

4.9 

5.4 

3.8 

4.3 

4.7 

4.6 

4.5 

% Filterer 

53 

21 

73 

39 

51 

51 

71 

51 

Density 

82 

120 

378 

189 

147 

220 

396 

219 

EPT  richness 

3 

3 

5 

5 

3 

4 

7 

4 

Metals  Tolerance  index 

7.0 

8.0 

6.7 

7.5 

7.4 

7.5 

6.0 

7.1 

Metric  scores 

Taxa  richness 

0 

0 

0 

0 

0 

0 

1 

0 

Shannon  diversity 

2 

3 

2 

4 

3 

3 

4 

3 

EPT/EPTC 

6 

3 

6 

4 

5 

5 

6 

5 

Hydropsychinae/Trichoptera 

1 

5 

1 

5 

4 

4 

1 

3 

Baetidae/Ephemeroptera 

0 

0 

0 

0 

0 

0 

0 

0 

Biotic  index 

5 

4 

3 

6 

5 

4 

4 

4 

% Filterer 

5 

6 

1 

6 

5 

5 

1 

4 

Density  (high) 

* 

♦ 

* 

♦ 

% 

♦ 

♦ 

* 

Density  (low) 

1 

1 

4 

2 

1 

4 

o 

EPT  richness 

1 

1 

1 

i 

1 

1 

2 

1 

Metals  Tolerance  index 

2 

1 

3 

o 

2 

2 

3 

2 

Total 

23 

24 

21 

30 

26 

26 

26 

25 

Organic  subset 

10 

10 

4 

12 

10 

9 

5 

9 

Metals  subset 

4 

3 

8 

5 

4 

5 

9 

5 

Bioassessment 

Overall 

38% 

40% 

35% 

50% 

43% 

43% 

43% 

42% 

Organic  subset 

83% 

83% 

33% 

100% 

83% 

75% 

42% 

71% 

Metals  subset 

22% 

17% 

44% 

28% 

22% 

28% 

50% 

30% 

* not  calculated  if  density  is  < 550 


Appendix  D.5  Mesa  metric  valaes  and  bioassessmeat  scores  for  Clark  Fork  River 
Stadoa  04  - Angast,  1986-91  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

Mean 

Metric  valaes 

Taxa  richness 

16 

16 

18 

16 

13 

16 

16 

Shannon  diversity 

2.4 

1.6 

2.5 

2.7 

2.1 

1.9 

2.2 

EPT/EPTC 

0.96 

0.98 

0.97 

0.92 

0.99 

1.00 

0.97 

Hydro  psychinae/Trichoptera 

1.00 

1.00 

1.00 

0.97 

1.00 

1.00 

1.00 

Baetidae/Ephemeroptera 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Biotic  index 

6.3 

5.1 

5.8 

5.9 

5.0 

5.1 

5.5 

% Filterer 

66 

94 

75 

79 

93 

90 

83 

Density 

2558 

1648 

2563 

2574 

3223 

1952 

2420 

EPT  richness 

4 

5 

4 

6 

6 

5 

5 

Metals  Tolerance  index 

5.1 

5.4 

5.1 

5.8 

5.4 

5.8 

5.4 

Metric  scores 

Taxa  richness 

1 

1 

1 

1 

0 

1 

1 

Shannon  diversity 

3 

1 

3 

4 

2 

2 

3 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

0 

0 

0 

1 

0 

0 

0 

Baetidae/Ephemeroptera 

0 

0 

0 

0 

0 

0 

0 

Biotic  index 

2 

4 

2 

2 

4 

4 

3 

% Filterer 

2 

0 

1 

0 

0 

0 

1 

Density  (high) 

5 

6 

5 

5 

3 

6 

5 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

1 

1 

1 

2 

2 

1 

1 

Metals  Tolerance  index 

4 

4 

4 

4 

4 

4 

4 

Total 

30 

29 

29 

31 

27 

30 

29 

Organic  subset 

9 

10 

8 

7 

7 

10 

9 

Metals  subset 

11 

11 

11 

12 

12 

11 

11 

Bioassessaieat 

Overall 

45% 

44% 

44% 

47% 

41% 

45% 

44% 

Organic  subset 

50% 

56% 

44% 

39% 

39% 

56% 

47% 

Metals  subset 

61% 

61% 

61% 

67% 

67% 

61% 

63% 

Appcidix  D.6.  Mean  metric  values  and  bioasscssment  scores  for  Clark  Fork  River 
Ststioa  05  - August,  1986-91  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1991 

Mean 

Metric  values 

Taxa  richness 

25 

21 

22 

23 

17 

22 

Shannon  diversity 

3.2 

2.9 

3.0 

2.9 

2.4 

2.9 

EFT/E  FTC 

0.86 

0.97 

0.91 

0.86 

0.80 

0.88 

Hydropsychinae/Trichoptera 

0.96 

0.88 

0.85 

0.92 

0.98 

0.92 

Bactidac/Ephcmeroptera 

0.98 

1.00 

1.00 

0.96 

0.97 

0.98 

Biotic  index 

4.6 

4.7 

43 

5.2 

5.6 

4.9 

% Filterer 

63 

74 

63 

72 

67 

68 

Density 

357 

822 

869 

1376 

408 

766 

EPT  richness 

11 

10 

8 

10 

7 

9 

Metals  Tolerance  index 

5.2 

5.1 

53 

5.6 

6.8 

5.6 

Metric  scores 

Taxa  richness 

3 

2 

2 

2 

1 

2 

Shannon  diversity 

5 

4 

5 

4 

3 

4 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

2 

4 

6 

3 

1 

3 

Baetidae/Ephemeroptera 

1 

0 

0 

2 

1 

1 

Biotic  index 

4 

4 

5 

3 

3 

'4 

% Filterer 

3 

1 

3 

1 

2 

2 

Density  (high) 

* 

6 

6 

6 

* 

6 

Density  (low) 

4 

6 

6 

6 

4 

5 

EPT  richness 

3 

3 

2 

3 

2 

3 

Metals  Tolerance  index 

4 

4 

4 

4 

3 

4 

Total 

35 

40 

45 

40 

26 

40 

Organic  subset 

7 

11 

14 

10 

5 

12 

Metals  subset 

11 

13 

12 

13 

9 

12 

Bioassessment 

Biointegrity 

58% 

61% 

68% 

61% 

43% 

58% 

Organic  subset 

58% 

61% 

78% 

56% 

42% 

59% 

Metals  subset 

61% 

72% 

67% 

72% 

50% 

64% 

* not  calculated  if  density  is  < 550 


Appendix  D.7.  Mean  Metric  values  and  bioassessment  scores  for  Clark  Fork  River 
Station  06  - August,  1986-91  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

Mean 

Metric  values 

Tax  a richness 

17 

24 

26 

27 

29 

30 

26 

Shannon  diversity 

33 

3.6 

3.8 

33 

3.6 

33 

3.6 

EPT/EPTC 

0.91 

0.66 

0.78 

0.75 

0.60 

0.85 

0.76 

Hydropsychinae/Trichoptera 

0.99 

0.69 

0.23 

0.58 

0.86 

0.87 

0.70 

Baeddae/Ephemeroptera 

1.00 

0.64 

0.12 

0.92 

0.90 

0.53 

0.69 

Biotic  index 

4.7 

4.1 

5.2 

4.5 

4.8 

4.2 

4.6 

% Filterer 

64 

20 

9 

20 

26 

49 

31 

Density 

122 

277 

255 

620 

486 

581 

390 

EPT  richness 

10 

11 

13 

13 

13 

14 

12 

Metals  Tolerance  index 

43 

5.1 

3.8 

52 

5.6 

4.9 

4.8 

Metric  scores 

Taxa  richness 

1 

2 

3 

3 

3 

4 

3 

Shannon  diversity 

5 

6 

6 

6 

6 

6 

6 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

1 

6 

6 

6 

6 

6 

5 

Baeddae/Ephemeroptera 

0 

6 

6 

3 

4 

6 

4 

Biodc  index 

4 

5 

3 

5 

4 

5 

4 

% Filterer 

3 

6 

6 

6 

6 

6 

6 

Density  (high) 

• 

• 

• 

6 

• 

6 

6 

Density  (low) 

1 

3 

3 

6 

5 

6 

4 

EPT  richness 

3 

3 

3 

3 

3 

4 

3 

Metals  Tolerance  index 

5 

4 

6 

4 

4 

5 

5 

Total 

29 

47 

48 

54 

47 

60 

52 

Organic  subset 

7 

11 

9 

17 

10 

17 

16 

Metals  subset 

9 

10 

12 

13 

12 

15 

12 

Bioassessmcnt 

Overall 

48% 

78% 

80% 

82% 

78% 

91% 

76% 

Organic  subset 

58% 

92% 

75% 

94% 

83% 

94% 

83% 

Metals  subset 

50% 

56% 

67% 

72% 

67% 

83% 

66% 

* not  calculated  if  density  is  < S50 


Appendix  D.8.  Met*  Metric  v*i*cs  aid  bioassessaent  scores  for  Clark  Fork  River 
Statioa  07  - Avgvst,  1986-92  (fomr  Hess  sa spies  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valves 

Tara  richness 

25 

24 

25 

23 

22 

24 

25 

24 

Shannon  diversity 

-2.9 

2.7 

1.5 

15 

13 

2.4 

2.6 

2.4 

EPT/EPTC 

0.97 

0.95 

0.98 

-0.93 

0.91 

0.94 

0.94 

0.95 

Hydro  psychinae/Trichoptera 

0.99 

0.90 

0.96 

0.98 

0.99 

0.99 

0.96 

0.97 

Bactidac/Ephcmeroptcra 

1.00 

1.00 

1.00 

1.00 

0.99 

0.86 

1.00 

0.98 

Biotic  index 

4.7 

4.7 

4.1 

4.7 

5.0 

4.8 

4.9 

4.7 

% Filterer 

64 

50 

81 

58 

75 

61 

54 

63 

Density 

847 

959 

2874 

1151 

2402 

1397 

1353 

1569 

EFT  richness 

10 

10 

11 

13 

11 

11 

12 

11 

Metals  Tolerance  index 

5.0 

5.0 

5.0 

5.0 

5.2 

53 

5.0 

5.1 

Metric  scores 
Taxa  richness 

3 

2 

3 

2 

2 

2 

3 

2 

Shannon  diversity 

4 

4 

1 

3 

3 

3 

4 

3 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

1 

4 

2 

1 

1 

1 

2 

2 

Baetidae/Ephemeroptera 

0 

0 

0 

0 

1 

5 

0 

1 

Biotic  index 

4 

4 

5 

4 

4 

4 

4 

4 

% Filterer 

3 

6 

0 

4 

1 

3 

5 

3 

Density  (high) 

6 

6 

4 

6 

5 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

3 

3 

3 

3 

3 

3 

3 

3 

Metals  Tolerance  index 

4 

4 

4 

4 

4 

4 

4 

4 

Total 

40 

45 

34 

39 

36 

43 

43 

40 

Organic  subset 

13 

16 

9 

14 

10 

13 

15 

13 

Metals  subset 

13 

13 

13 

13 

13 

13 

13 

13 

Bioassessmevt 

Overall 

61% 

68% 

52% 

59% 

55% 

65% 

65% 

61% 

Organic  subset 

72% 

89% 

50% 

78% 

56% 

72% 

83% 

71% 

Metals  subset 

72% 

72% 

72% 

72% 

72% 

72% 

72% 

72% 

Appcadix  D.9.  Meu  Metric  ▼alecs  sad  hioassessmcnt  scores  for  Clark  Fork  River 
Statioa  08  - Aigut,  1986-92  (foer  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valees 

Taxa  richness 

22 

21 

28 

20 

26 

28 

33 

25 

Shannon  diversity 

2.7 

2.8 

23 

2.1 

3.7 

3.6 

3.2 

2.9 

EPT/EPTC 

0.99 

0.84 

0.82 

0.90 

0.86 

0.80 

0.94 

0.88 

Hydro  psychinac/Trichoptera 

0.98 

0.95 

0.95 

0.96 

0.83 

0.60 

0.65 

0.85 

Baetidae/Ephcmeroptcra 

0.79 

0.94 

0.40 

037 

0.70 

0.43 

0.81 

0.63 

Biotic  index 

4.6 

5.1 

4.6 

5.0 

4.8 

4.6 

5.1 

4.8 

% Filterer 

59 

57 

56 

68 

36 

18 

37 

47 

Density 

589 

924 

1981 

1518 

1335 

840 

1376 

1223 

EFT  richness 

10 

10 

12 

9 

12 

15 

17 

12 

Metals  Tolerance  index 

4.9 

5.7 

5.2 

4.8 

5.1 

4.7 

4.8 

5.0 

Metric  scores 

Taxa  richness 

2 

2 

3 

2 

3 

3 

4 

3 

Shannon  diversity 

4 

4 

3 

2 

6 

6 

5 

4 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsy  chinae/Trichoptera 

1 

2 

2 

2 

6 

6 

6 

4 

Baeridae/Ephemcroptera 

6 

2 

6 

6 

6 

6 

6 

5 

Biotic  index 

4 

4 

4 

4 

4 

4 

4 

4 

% Filterer 

4 

4 

4 

2 

6 

6 

6 

5 

Density  (high) 

6 

6 

6 

6 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

3 

3 

3 

2 

3 

4 

4 

3 

Metals  Tolerance  index 

5 

4 

4 

5 

4 

5 

5 

5 

Total 

47 

43 

47 

43 

56 

58 

58 

50 

Organic  subset 

14 

14 

14 

12 

16 

16 

16 

15 

Metals  subset 

14 

13 

13 

13 

13 

15 

15 

14 

Bioasscssment 

Overall 

71% 

65% 

71% 

65% 

85% 

88% 

88% 

76% 

Organic  subset 

78% 

78% 

78% 

67% 

89% 

89% 

89% 

81% 

Metals  subset 

78% 

72% 

72% 

72% 

72% 

83% 

83% 

76% 

Appendix  D.10.  Mean  metric  valacs  aad  bioasscssmcnt  scores  for  Clark.  Fork  River 
Station  08.5-  Aagust,  1990-92  (four  Hess  samples  per  year). 


1990 

1991 

1992 

Mean 

Metric  vaiaes 

Taxa  richness 

26 

28 

35 

30 

Shannon  diversity 

3.6 

3.6 

35 

3.6 

EFT/EPTC 

0.74 

0.80 

0.70 

0.75 

Hydropsychinae/Trichoptera 

0.78 

0.60 

0.35 

058 

Baeddac/Ephemeroptera 

056 

0.43 

034 

0.44 

Biotic  index 

4.8 

4.6 

5.2 

4.9 

% Filtercr 

22 

18 

9 

16 

Density 

1282 

840 

1155 

1092 

EFT  richness 

14 

15 

17 

15 

Metals  Tolerance  index 

4.9 

4.7 

4.8 

4.8 

Metric  scores 

Taxa  richness 

3 

3 

5 

4 

Shannon  diversity 

6 

6 

6 

6 

EFT/EPTC 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

6 

6 

6 

6 

Baetidae/Ephemeroptera 

6 

6 

6 

6 

Biotic  index 

4 

4 

3 

4 

% Filterer 

6 

6 

6 

6 

Density  (high) 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

EFT  richness 

4 

4 

4 

4 

Metals  Tolerance  index 

5 

5 

5 

5 

Total 

58 

58 

59 

58 

Organic  subset 

16 

16 

15 

16 

Metals  subset 

15 

15 

15 

15 

Bioassessmeat 

Overall 

88% 

88% 

89% 

88% 

Organic  subset 

89% 

89% 

83% 

87% 

Metals  subset 

83% 

83% 

83% 

83% 

Appendix  D.ll.  Meaa  Metric  viliei  aid  bioasscssnent  scores  for  Clark  Pork  River 
Starioa  09  - Aigut,  1986-92  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valacs 

Taxa  richness 

24 

28 

26_ 

32 

26 

28 

28 

27 

Shannon  diversity 

1.7 

23 

23 

23 

2.1 

2.9 

2.3 

23 

EPT/EPTC 

0.98 

0.95 

0.77 

0.87 

0.94 

0.91 

0.94 

0.91 

Hydropsychinae/Trichoptera 

1.00 

0.96 

0.99 

0.93 

0.96 

0.70 

0.99 

0.93 

Baetidae/Ephemeroptera 

0.99 

0.93 

0.63 

0.42 

0.78 

0.71 

0.98 

0.78 

Biotic  index 

4.8 

4.9 

4.6 

5.0 

5.0 

4.8 

5.0 

4.9 

% Filterer 

77 

68 

66 

67 

77 

52 

78 

69 

Density 

1410 

1555 

3745 

2150 

3183 

909 

2283 

2176 

EPT  richness 

10 

14 

11 

15 

13 

15 

12 

13 

Metals  Tolerance  index 

53 

5.2 

53 

4.9 

5.0 

5.0 

53 

5.2 

Metric  scores 

Taxa  richness 

2 

3 

3 

4 

3 

3 

3 

3 

Shannon  diversity 

1 

3 

3 

3 

2 

4 

3 

3 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

0 

2 

1 

3 

2 

6 

1 

2 

Baetidae/Ephemeroptera 

1 

3 

6 

6 

6 

6 

1 

4 

Biotic  index 

4 

4 

4 

4 

4 

4 

4 

4 

% Filterer 

0 

2 

2 

2 

0 

6 

0 

2 

Density  (higji) 

6 

6 

3 

5 

4 

6 

5 

5 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

3 

4 

3 

4 

3 

4 

3 

3 

Metals  Tolerance  index 

4 

4 

4 

5 

4 

4 

4 

4 

Total 

33 

43 

41 

48 

40 

55 

36 

42 

Organic  subset 

10 

12 

9 

11 

8 

16 

9 

11 

Metals  subset 

13 

14 

13 

15 

13 

14 

13 

14 

Bioasscssaieat 

Overall 

50% 

65% 

62% 

73% 

61% 

83% 

55% 

64% 

Organic  subset 

56% 

67% 

50% 

61% 

44% 

89% 

50% 

60% 

Metals  subset 

72% 

78% 

72% 

83% 

72% 

78% 

72% 

75% 

Appcadix  D.12.  Mean  Metric  values  and  bioassessneut  scores  for  Clark  Fork  River 
Stadoa  10  - August,  1986-92  (four  Hess  saaiplcs  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Tara  richness 

23 

25 

27 

20 

25 

26 

30 

25 

Shannon  diversity 

2.1 

2.4 

2.4 

3.4 

3.0 

3.3 

2.9 

2.8 

EPT/EPTC 

0.92 

0.93 

0.62 

0.82 

0.77 

0.91 

0.92 

0.84 

Hydropsychinae/Trichoptera 

0.99 

0.94 

0.87 

033 

0.73 

0.44 

0.95 

0.78 

Bactidae/Ephcmeroptcra 

0.93 

0.82 

0.77 

031 

0.72 

0.09 

0.92 

0.68 

Biotic  index 

52 

4.9 

5.4 

5.0 

5.7 

4.9 

4.9 

5.1 

% Filterer 

78 

73 

73 

34 

65 

26 

66 

59 

Density 

3131 

974 

1688 

448 

1889 

1615 

1116 

1552 

EFT  richness 

11 

14 

12 

11 

14 

15 

15 

13 

Metals  Tolerance  index 

53 

5.4 

4.9 

4.9 

53 

4.7 

5.2 

5.1 

Metric  scores 

Taxa  richness 

2 

3 

3 

2 

3 

3 

4 

3 

Shannon  diversity 

2 

3 

3 

6 

5 

5 

4 

4 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

1 

2 

5 

6 

6 

6 

2 

4 

Baetidae/Ephemeroptera 

3 

6 

6 

6 

6 

6 

3 

5 

Biotic  index 

3 

4 

3 

4 

3 

4 

4 

4 

% Filterer 

0 

1 

1 

6 

3 

6 

2 

3 

Density  (high) 

4 

6 

6 

• 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

4 

6 

6 

6 

6 

EPT  richness 

3 

4 

3 

3 

4 

4 

4 

4 

Metals  Tolerance  index 

4 

4 

5 

5 

4 

5 

4 

4 

Total 

34 

45 

47 

48 

52 

57 

45 

48 

Organic  subset 

7 

11 

10 

10 

12 

16 

12 

12 

Metals  subset 

13 

14 

14 

12 

14 

15 

14 

14 

Bioasseasateat 

Overall 

52% 

68% 

71% 

80% 

79% 

86% 

68% 

72% 

Organic  subset 

39% 

61% 

56% 

83% 

67% 

89% 

67% 

66% 

Metals  subset 

72% 

78% 

78% 

67% 

78% 

83% 

78% 

76% 

• not  calculated  if  density  is  < 550 


Appendix  D.13.  Mean  metric  values  and  bioassessment  scores  for  Clark  Fork  River 
Station  11  - August,  1986-92  (four  Hess  sample*  per  year). 


1986  1987  1988 1989  1990  1991  1992  Mean 


Metric  values 

Taxa  richness 

29 

30 

Shannon  diversity 

33 

2.9 

EPT/EPTC 

0.87 

0.83 

Hydropsychinae/Trichoptera 

0.76 

0.79 

Bactidae/Ephemeroptera 

0.50 

0.49 

Biotic  index 

4.8 

5.1 

% Filterer 

42 

63 

Density 

838 

1073 

EFT  richness 

15 

17 

Metals  Tolerance  index 

4.8 

5.1 

Metric  scores 

Taxa  richness 

3 

4 

Shannon  diversity 

5 

4 

EPT/EPTC 

6 

6 

Hydropsychinae/Trichoptera 

6 

6 

Baeridae/Ephemeroptera 

6 

6 

Biotic  index 

4 

4 

% Filterer 

6 

3 

Density  (high) 

6 

6 

Density  (low) 

6 

6 

EPT  richness 

4 

4 

Metals  Tolerance  index 

5 

4 

Total 

57 

53 

Organic  subset 

16 

13 

Metals  subset 

15 

14 

Bioassessment 

Overall 

86% 

80% 

Organic  subset 

89% 

72% 

Metals  subset 

83% 

78% 

35 

32 

25 

34 

37 

32 

3.8~ 

2.9 

3.2 

3.6 

3.4 

33 

0.80 

0.93 

0.93 

0.86 

0.63 

0.84 

0.93 

0.23 

0.90 

0.56 

0.54 

0.67 

0.40 

0.20 

0.92 

0.18 

0.24 

0.42 

4.2 

4.9 

5.2 

5.0 

5.9 

5.0 

41 

23 

68 

34 

47 

45 

3% 

965 

457 

1446 

1781 

994 

18 

18 

13 

19 

17 

17 

43 

4.6 

53 

5.1 

53 

5.0 

5 

4 

3 

4 

4 

4 

6 

4 

5 

6 

6 

5 

6 

6 

6 

6 

6 

6 

3 

6 

4 

6 

6 

5 

6 

6 

3 

6 

6 

6 

5 

4 

3 

4 

2 

4 

6 

6 

2 

6 

6 

5 

« 

6 

• 

6 

6 

6 

4 

6 

5 

6 

6 

6 

5 

5 

3 

5 

4 

4 

5 

5 

4 

4 

• 4 

4 

51 

58 

38 

59 

56 

55 

11 

16 

5 

16 

14 

15 

14 

16 

12 

15 

14 

14 

85% 

88% 

63% 

89% 

85% 

82% 

92% 

89% 

42% 

89% 

78% 

79% 

78% 

89% 

67% 

83% 

78% 

79% 

* not  calculated  if  density  is  < 550 


Appcadix  D.14.  Mesa  metric  vilaci  aid  bioasscssment  scores  for  Clark  Fork  River 
Statioa  12  - Am  gas  L,  1986-92  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valaes 

Taxa  richness 

26 

34 

31 

29 

23 

37 

34 

31 

Shannon  diversity 

22 

3.1 

2.4 

3.0 

23 

2.2 

23 

23 

EPT/EPTC 

0.95 

0.64 

0.76 

0.83 

0.91 

0.91 

0.85 

0.84 

Hydropsychinae/Trichoptcra 

0.97 

0.95 

0.99 

0.83 

0.95 

0.96 

0.97 

0.95 

Baetidac/Ephcmeroptcra 

0.94 

0.48 

0.90 

0.87 

0.92 

0.92 

0.98 

0.86 

Biotic  index 

4.8 

5.1 

4.7 

52 

5.0 

5.0 

5.2 

5.0 

% Filterer 

63 

52 

69 

60 

72 

74 

67 

65 

Density 

949 

1228 

8080 

2227 

1245 

3153 

3559 

2920 

EPT  richness 

13 

16 

15 

15 

13 

17 

15 

15 

Metals  Tolerance  index 

4.7 

4.8 

4.8 

5.1 

5.1 

5.2 

5.1 

5.0 

Metric  scores 

Taxa  richness 

3 

4 

4 

3 

2 

5 

4 

4 

Shannon  diversity 

3 

5 

3 

5 

3 

3 

3 

4 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

1 

2 

1 

6 

2 

2 

1 

2 

Baetidae/Ephemeroptera 

2 

6 

4 

5 

3 

3 

1 

3 

Biotic  index 

4 

4 

4 

3 

4 

4 

3 

4 

% Filterer 

3 

5 

2 

4 

1 

1 

2 

3 

Density  (high) 

6 

6 

0 

5 

6 

4 

3 

4 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

3 

4 

4 

4 

3 

4 

4 

4 

Metals  Tolerance  index 

5 

5 

5 

4 

4 

4 

4 

4 

Total 

42 

53 

39 

51 

40 

42 

37 

43 

Organic  subset 

13 

15 

6 

12 

11 

9 

8 

11 

Metals  subset 

14 

15 

15 

14 

13 

14 

14 

14 

Bioassessmeat 

Overall 

64% 

80% 

59% 

77% 

61% 

64% 

56% 

66% 

Organic  subset 

72% 

83% 

33% 

67% 

61% 

50% 

44% 

59% 

Metals  subset 

78% 

83% 

83% 

78% 

72% 

78% 

78% 

79% 

Appendix  D.1S.  Mean  Metric  viIbci  and  bioaaaessMcnt  scores  for  Clark  Fork  River 
Station  13  - Aagmst,  1986-92  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valacs 

Taxa  richness 

32 

34 

41 

31 

31 

50 

49 

38 

Shannon  diversity 

3.7 

33 

3.1 

3.7 

3.6 

4.1 

33 

3.6 

EPT/EPTC 

0.63 

0.81 

0.81 

0.77 

0.61 

0.63 

0.72 

0.71 

Hydropsychinae/Trichoptera 

0.81 

0.91 

0.97 

0.84 

0.54 

0.75 

0.93 

0.82 

Bactidae/Ephemeroptera 

0.40 

0.69 

0.84 

0.48 

0.22 

0.40 

0.87 

0.56 

Biotic  index 

4.8 

4.7 

4.4 

4.7 

52 

5.0 

4.8 

4.8 

% Filterer 

44 

68 

65 

50 

27 

34 

55 

49 

Density 

1539 

1708 

5636 

1725 

2145 

2164 

2757 

2525 

EFT  richness 

17 

19 

23 

17 

17 

26 

26 

21 

Metals  Tolerance  index 

5.0 

4.7 

4.8 

4.6 

53 

5.1 

4.7 

4.9 

Metric  scenes 
Taxa  richness 

4 

4 

6 

4 

4 

6 

6 

5 

Shannon  diversity 

6 

5 

5 

6 

6 

6 

6 

6 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

6 

3 

1 

6 

6 

6 

3 

4 

Baetidae/Epbemeroptera 

6 

6 

6 

6 

6 

6 

5 

6 

Biotic  index 

4 

4 

5 

4 

3 

4 

4 

4 

% Filterer 

6 

2 

3 

6 

6 

6 

5 

5 

Density  (high) 

6 

6 

0 

6 

5 

5 

4 

5 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

4 

5 

6 

4 

4 

6 

6 

5 

Metals  Tolerance  index 

4 

5 

5 

5 

4 

4 

5 

5 

Total 

58 

52 

49 

59 

56 

61 

56 

56 

Organic  subset 

16 

12 

8 

16 

14 

15 

13 

13 

Metals  subset 

14 

16 

17 

15 

14 

16 

17 

16 

Bioasscssmcat 

Overall 

88% 

79% 

74% 

89% 

85% 

92% 

85% 

85% 

Organic  subset 

89% 

67% 

44% 

89% 

78% 

83% 

72% 

75% 

Metals  subset 

78% 

89% 

94% 

83% 

78% 

89% 

94% 

87% 

Appcudix  D.16.  Mean  Metric  values  aid  bioassessnent  scores  for  Clark  Fork  River 
Stadoa  14  - August,  1986-92  (four  Hess  saatples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

21 

31 

36 

28 

31 

30 

41 

31 

Shannon  diversity 

4.0 

33 

4.0 

4.0 

4.1 

4.r 

2.8 

3.8 

EPT/EPTC 

0.76 

037 

039 

0.77 

0.88 

0.88 

0.20 

0.64 

Hydropsychinae/Trichoptera 

0.62 

0.84 

0.73 

0.79 

0.74 

0.65 

0.77 

0.73 

Bactidac/Ephemcroptcra 

0.49 

0.49 

0.71 

037 

0.28 

0.47 

0.50 

0.47 

Biotic  index 

3.4 

4.8 

4.8 

3.7 

3.5 

3.6 

4.4 

4.0 

% Filterer 

19 

17 

32 

42 

45 

30 

7 

27 

Density 

65 

414 

382 

192 

408 

170 

975 

372 

EFT  richness 

14 

18 

20 

17 

20 

20 

23 

19 

Metals  Tolerance  index 

3.0 

2.9 

3.8 

3.4 

3.6 

3.7 

2.9 

3.3 

Metric  scores 

Taxa  richness 

2 

4 

5 

3 

4 

4 

6 

4 

Shannon  diversity 

6 

5 

6 

6 

6 

6 

4 

6 

EPT/EPTC 

6 

4 

6 

6 

6 

6 

2 

5 

Hydropsychinae/Trichoptera 

6 

6 

6 

6 

6 

6 

6 

6 

Baeddae/Ephemeroptera 

6 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

6 

4 

4 

6 

6 

6 

5 

5 

% Filterer 

6 

6 

6 

6 

6 

6 

6 

6 

Density  (high) 

* 

* 

• 

« 

• 

* 

6 

6 

Density  (low) 

1 

4 

4 

2 

4 

2 

6 

3 

EPT  richness 

4 

5 

5 

4 

5 

5 

6 

5 

Metals  Tolerance  index 

6 

6 

6 

6 

6 

6 

6 

6 

Total 

49 

50 

54 

51 

55 

53 

59 

58 

Organic  subset 

12 

10 

10 

12 

12 

12 

17 

17 

Metals  subset 

11 

15 

15 

12 

15 

13 

18 

14 

BioassessBeat 

Overall 

82% 

83% 

90% 

85% 

92% 

88% 

89% 

87% 

Organic  subset 

100% 

83% 

83% 

100% 

100% 

100% 

94% 

94% 

Metals  subset 

61% 

83% 

83% 

67% 

83% 

72% 

100% 

79% 

* not  calculated  if  density  is  < 550 


Appendix  D.17.  Meaa  Metric  ?alaes  and  biomcuneat  scores  for  Clark  Fork  River 
Statioa  IS  - Avgust,  1986-88  (foci  Hess  samples  per  year). 


1966 

1987 

1988 

Mean 

Metric  valves 

Taxa  richness 

34 

40 

46 

40 

Shannon  diversity 

- 3.4 

3.9 

3.6 

3.6 

EPT/EPTC 

0.68 

0.76 

0.72  - 

0.72 

Hydropsychinae/Trichoptera 

0.95 

0.85 

0.90 

0.90 

Baetidac/Ephemeroptera 

0.62 

0.84 

0.77 

0.74 

Biotic  index 

4.7 

4.9 

4.6 

4.7 

% Filterer 

51 

53 

49 

51 

Density 

1430 

1625 

1263 

1439 

EPT  richness 

18 

22 

25 

22 

Metals  Tolerance  index 

5.1 

4.8 

4.9 

4.9 

Metric  scores 

Taxa  richness 

4 

6 

6 

5 

Shannon  diversity 

6 

6 

6 

6 

EPT/EPTC 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

2 

6 

4 

4 

Baetidae/Epbemeroptera 

6 

6 

6 

6 

Biotic  index 

4 

4 

4 

4 

% Filterer 

5 

5 

6 

5 

Density  (high) 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

EPT  richness 

5 

6 

6 

6 

Metals  Tolerance  index 

4 

5 

5 

5 

Total 

54 

62 

61 

59 

Organic  subset 

15 

15 

16 

15 

Metals  subset 

15 

17 

17 

16 

Bioassessaaevt 

Overall 

82% 

94% 

92% 

89% 

Organic  subset 

83% 

83% 

89% 

85% 

Metals  subset 

83% 

94% 

94% 

91% 

Appendix  D.18.  Mean  netric  valnes  and  bioasscssmcnt  scores  for  Clark  Fork  River 
Station  15.5  - An  gnat,  1989-92  (fonr  Hess  samples  per  year). 


1989 

1990 

1991 

1992 

Mean 

Metric  valnes 

Taxa  richness 

29 

25 

32 

39 

31 

Shannon  diversity 

3.4 

2.8 

3.2 

3.7 

3.3 

EPT/EPTC 

0.84 

0.91 

0.83 

0.65 

0.81 

Hydro  psychinae/Trichoptera 

0.86 

0.92 

0.94 

0.89 

0.90 

Baetidac/Ephcmcroptcra 

0.71 

031 

0.82 

0.96 

0.75 

Biotic  index 

43 

4.1 

43 

5.0 

4.5 

% Filtercr 

67 

79 

64 

53 

66 

Density 

341 

468 

560 

1841 

803 

EFT  richness 

18 

16 

16 

21 

18 

Metals  Tolerance  index 

43 

4.0 

4.6 

5.2 

4.5 

Metric  scores 

Taxa  richness 

3 

3 

4 

5 

4 

Shannon  diversity 

6 

4 

5 

6 

5 

EPT/EPTC 

6 

6 

6 

6 

6 

Hydropsy  chinae/Trichoptcra 

5 

3 

2 

4 

4 

Baeddae/Ephemeroptera 

6 

6 

6 

2 

5 

Biodc  index 

5 

5 

5 

4 

5 

% Filtcrer 

2 

0 

3 

6 

3 

Density  (high) 

• 

• 

6 

6 

6 

Density  (low) 

3 

5 

6 

6 

5 

EPT  richness 

5 

4 

4 

5 

5 

Metals  Tolerance  index 

5 

5 

5 

4 

5 

Totai 

46 

41 

52 

54 

51 

Organic  subset 

7 

5 

14 

16 

14 

Metals  subset 

13 

14 

15 

15 

14 

Bioassessment 

Overall 

77% 

68% 

79% 

82% 

76% 

Organic  subset 

58% 

42% 

78% 

89% 

67% 

Metals  subset 

72% 

78% 

83% 

83% 

79% 

* not  calculated  if  density  is  < 550 


Appendix  D.19.  Mean  metric  valncs  and  bioassessment  scores  for  Clark  Fork  River 
Station  16  - Aagnst,  1986-88  (fonr  Hess  samples  per  year). 


1986 

1987 

1988 

Mean 

Metric  valaes 

Taxa  richness 

26 

35 

34 

32 

Shannon  diversity 

2.7 

3.4 

3.4 

3 2 

EPT/EPTC 

0.93 

0.83 

0.87 

0.88 

Hydropsycbinae/Trichoptera 

0.92 

0.93 

0.89 

0.91 

Baetidae/Ephemeroptera 

0.89 

0.92 

0.76 

0.86 

Biotic  index 

4.3 

4.8 

4.4 

4.5 

% Filterer 

78 

68 

67 

71 

Density 

693 

1118 

842 

884 

EFT  richness 

14 

20 

18 

17 

Metals  Tolerance  index 

43 

4.6 

4.7 

4.5 

Metric  scores 

Taxa  richness 

3 

5 

4 

4 

Shannon  diversity 

4 

6 

6 

5 

EPT/EPTC 

6 

6 

6 

6 

Hydropsycbinae/Trichoptera 

3 

6 

4 

4 

Baetidae/Ephemeroptera 

4 

3 

6 

4 

Biotic  index 

5 

4 

5 

5 

% Filterer 

0 

2 

2 

1 

Density  (high) 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

EPT  richness 

4 

5 

5 

5 

Metals  Tolerance  index 

5 

5 

5 

5 

Total 

46 

54 

55 

52 

Organic  subset 

11 

12 

13 

12 

Metals  subset 

15 

16 

16 

16 

Bioassessment 

Overall 

70% 

82% 

83% 

78% 

Organic  subset 

61% 

67% 

72% 

67% 

Metals  subset 

83% 

89% 

89% 

87% 

Appendix  D-20.  Mesa  Metric  valies  and  bioasscssMcnt  scores  for  Clark  Fork  River 
Station  18  - AagasL,  1986-92  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valves 

Taxa  richness 

29 

38 

34 

27 

30 

34 

38 

33 

Shannon  diversity 

2.9 

4.0 

3.2 

3.5 

3.5 

3.6 

2.9 

3.4 

EPT/EPTC 

0.90 

0.79 

0.90 

0.82 

0.86 

0.75 

0.91 

0.85 

Hydropsychinae/Trichoptera 

0.96 

0.75 

0.71 

0.92 

0.73 

0.81 

0.83 

0.82 

Bactidae/Ephcmeroptcra 

0.80 

0.93 

0.72 

0.50 

0.67 

033 

0.67 

0.69 

Biotic  index 

4.3 

4.8 

4.1 

4.5 

43 

43 

4.7 

4.5 

% Filtercr 

73 

43 

48 

63 

67 

54 

72 

60 

Density 

584 

1052 

1360 

830 

932 

627 

1543 

990 

EFT  richness 

16 

20 

18 

16 

19 

19 

22 

19 

Metals  Tolerance  index 

4 2 

4.6 

4.7 

4.5 

4.2 

4.7 

4.4 

43 

Metric  scores 

Taxa  richness 

3 

5 

4 

3 

4 

4 

5 

4 

Shannon  diversity 

4 

6 

5 

6 

6 

6 

4 

5 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

2 

6 

6 

3 

6 

6 

6 

5 

Baetidae/Ephemeroptera 

6 

3 

6 

6 

6 

6 

6 

6 

Biotic  index 

5 

4 

5 

5 

5 

5 

4 

5 

% Filterer 

1 

6 

6 

3 

2 

5 

1 

3 

Density  (high) 

6 

6 

6 

6 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

4 

5 

5 

4 

5 

5 

6 

5 

Metals  Tolerance  index 

5 

5 

5 

5 

5 

5 

5 

5 

Total 

48 

58 

60 

53 

57 

60 

55 

56 

Organic  subset 

12 

16 

17 

14 

13 

16 

11 

14 

Metals  subset 

15 

16 

16 

15 

16 

16 

17 

16 

BioassessMcat 

Overall 

73% 

88% 

91% 

80% 

86% 

91% 

83% 

85% 

Organic  subset 

67% 

89% 

94% 

78% 

72% 

89% 

61% 

79% 

Metals  subset 

83% 

89% 

89% 

83% 

89% 

89% 

94% 

88% 

Appendix  D-21.  Mean  Metric  values  and  bioassessMent  scores  for  Clark  Fork  River 
Station  19  - August,  1986-92  (four  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  values 

Taxa  richness 

31 

35 

39 

33 

30 

36 

34 

34 

Shannon  diversity 

3.5 

3.7 

3.4 

3.8 

3.5 

3.8 

3.1 

33 

EPT/EPTC 

0.83 

0.77 

0.81 

0.80 

0.91 

0.72 

0.68 

0.79 

Hydropsychinae/Trichoptera 

0.96 

0.91 

0.96 

0.73 

0.83 

0.89 

0.92 

0.89 

Baetidae/Ephemeroptera 

0.65 

0.55 

0.84 

035 

0.48 

034 

0.63 

0.55 

Biotic  index 

4.7 

4.8 

4.6 

4.2 

4.4 

4.6 

4.9 

4.6 

% Filterer 

65 

63 

63 

58 

66 

56 

69 

63 

Density 

890  * 

1085 

1243 

792 

936 

810 

1421 

1025 

EPT  richness 

16 

20 

21 

19 

17 

18 

18 

18 

Metals  Tolerance  index 

4.7 

4.4 

4.8 

3.8 

4.4 

4.9 

4.7 

4.5 

Metric  scores 

Taxa  richness 

4 

5 

5 

4 

4 

5 

4 

4 

Shannon  diversity 

6 

6 

6 

6 

6 

6 

5 

6 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

2 

3 

2 

6 

6 

4 

3 

4 

Baeddae/Ephemeroptera 

6 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

4 

4 

4 

5 

5 

4 

4 

4 

% Filterer 

3 

3 

3 

4 

2 

4 

2 

3 

Density  (high) 

6 

6 

6 

6 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

4 

5 

5 

5 

4 

5 

5 

5 

Metals  Tolerance  index 

5 

5 

5 

6 

5 

5 

5 

5 

Total 

52 

55 

54 

60 

56 

57 

52 

55 

Organic  subset 

13 

13 

13 

15 

13 

14 

12 

13 

Metals  subset 

15 

16 

16 

17 

15 

16 

16 

16 

Bioassessment 

Overall 

79% 

83% 

82% 

91% 

85% 

86% 

79% 

84% 

Organic  subset 

72 % 

72% 

72% 

83% 

72% 

78% 

67% 

74% 

Metals  subset 

83% 

89% 

89% 

94% 

83% 

89% 

89% 

88% 

Appendix  D-22.  lieu  Metric  viliei  and  bioassessment  scores  for  Clark  Fork  River 
Station  20  - Amgmst,  1986-92  (fomr  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valnes 

Tara  richness 

28 

33 

31 

29 

28 

32 

39 

31 

Shannon  diversity 

2.9 

3 2 

2J 

3.5 

3.1 

3.3 

3.2 

3.1 

EPT/EPTC 

0.92 

0.76 

0.84 

0.59 

0.74 

0.78 

0.53 

0.74 

Hydropsychinae/Trichoptera 

0.95 

0.92 

0.98 

0.93 

0.96 

0.93 

0.93 

0.94 

Bactidac/Ephemcroptcra 

0.86 

0.84 

0.85 

0.66 

0.72 

0.62 

0.83 

0.77 

Biotic  index 

4.7 

4.9 

4.5 

5.4 

52 

4.7 

5.4 

5.0 

% Filterer 

68 

68 

74 

52 

64 

61 

47 

62 

Density 

810 

1519 

4786 

1391 

1362 

795 

4369 

2147 

EFT  richness 

16 

15 

16 

15 

■"? 

16 

19 

16 

Metals  Tolerance  index 

4.7 

4.8 

5.1 

5.5 

5.1 

4.7 

5.7 

5.1 

Metic  scores 

Taxa  richness 

3 

4 

4 

3 

3 

4 

5 

4 

Shannon  diversity 

4 

5 

3 

6 

5 

5 

5 

5 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

5 

6 

Hydropsychinae/Trichoptera 

2 

3 

1 

3 

2 

3 

3 

2 

Baetidae/Ephemeroptera 

5 

6 

5 

6 

6 

6 

6 

6 

Biotic  index 

4 

4 

5 

3 

3 

4 

3 

4 

% Filterer 

2 

2 

1 

5 

3 

3 

6 

3 

Density  (high) 

6 

6 

1 

6 

6 

6 

2 

5 

Density  (iow) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

4 

4 

4 

4 

4 

4 

5 

4 

Metals  Tolerance  index 

5 

5 

4 

4 

4 

5 

4 

4 

Total 

47 

51 

40 

52 

48 

52 

50 

49 

Organic  subset 

12 

12 

7 

14 

12 

13 

11 

12 

Metals  subset 

15 

15 

14 

14 

14 

15 

15 

15 

Bioassessment 


Overall 

71% 

77% 

61% 

79% 

73% 

79% 

76% 

74% 

Organic  subset 

67% 

67% 

39% 

78% 

67% 

72% 

61% 

64% 

Metals  subset 

83% 

83% 

78% 

78% 

78% 

83% 

83% 

81% 

Appendix  D-23.  Mcai  Metric  valies  and  bioassessnent  scores  for  Clark  Pork  River 
Statioa  22  - An  gas  t,  1986-92  (foar  Hess  saaples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valaes 

Taxa  richness 

28 

42 

33 

32 

30 

_33 

40 

34 

Shannon  diversity 

23 

3.4 

Z8 

3.9 

3.7 

2.7 

33 

3.2 

EPT/EPTC 

0.94 

0.79 

0.82 

0.63 

0.70 

0.83 

030 

0.74 

Hydropsychinae/Trichoptera 

0.99 

0.93 

0.97 

0.86 

0.79 

0.99 

0.94 

0.92 

Bactidac/Ephcmeroptcra 

0.94 

0.40 

0.81 

0.45 

0.29 

0.78 

0.87 

0.65 

Biotic  index 

4.8 

4.9 

4.6 

4.9 

43 

4.8 

53 

4.8 

% Filterer 

75 

60 

71 

43 

40 

71 

57 

60 

Density 

1396 

1452 

2680 

819 

516 

882 

2902 

1521 

EPT  richness 

16 

21 

17 

18 

17 

17 

20 

18 

Metals  Tolerance  index 

4.9 

4.9 

4.9 

43 

4.0 

4.9 

5.0 

4.7 

Metric  scores 

Taxa  richness 

3 

6 

4 

4 

4 

4 

6 

4 

Shannon  diversity 

3 

6 

4 

6 

6 

4 

5 

5 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

5 

6 

Hydropsychinae/Trichoptera 

1 

3 

1 

5 

6 

1 

2 

3 

Baetidae/Ephemeroptera 

2 

6 

6 

6 

6 

6 

5 

5 

Biotic  index 

4 

4 

4 

4 

5 

4 

3 

4 

% Filterer 

1 

4 

1 

6 

6 

1 

4 

3 

Density  (higfr) 

6 

6 

4 

6 

* 

6 

4 

5 

Density  (low) 

6 

6 

6 

6 

5 

6 

6 

6 

EPT  richness 

4 

5 

4 

5 

4 

4 

5 

4 

Metals  Tolerance  index 

5 

5 

5 

5 

5 

5 

4 

5 

Total 

41 

57 

45 

59 

53 

47 

49 

51 

Organic  subset 

11 

14 

9 

16 

11 

11 

11 

13 

Metals  subset 

15 

16 

15 

16 

14 

15 

15 

15 

Bioassessaeat 


Overall 

62% 

86% 

68% 

89% 

88% 

71% 

74% 

77% 

Organic  subset 

61% 

78% 

50% 

89% 

92% 

61% 

61% 

70% 

Metals  subset 

83% 

89% 

83% 

89% 

78% 

83% 

83% 

84% 

* not  calculated  if  density  is  < 550 


Appendix  D-24.  Mcu  actrk  valid  and  bioassessment  scores  for  Clark  Fork  River 
Station  23  - Aagast,  1986-92  (foar  Hess  saaaples  per  year). 


1986 

1987 

1968 

1989 

1990 

1991 

1992 

Mean 

Metric  valaes 

Taxa  richness 

_ 32 

32 

34 

35 

29 

37 

40 

34 

Shannon  diversity 

3.1 

2.7 

2.8 

3.4 

33 

3.0 

33 

3.1 

RPT/EPTC 

0.94 

0.90 

0.87 

0.74 

0.89 

0.86 

0.71 

0.84 

Hydropsy  chi  na  e/Trichoptera 

0.93 

0.96 

0.96 

0.92 

0.89 

0.97 

0.91 

0.93 

Bactidac/Ephemcroptcra 

0.86 

0.65 

0.58 

0.49 

0.68 

0.61 

0.41 

0.61 

Biotic  index 

4.6 

4.9 

4.3 

5.0 

4.8 

4.8 

5.1 

4.8 

% Filtercr 

70 

82 

71 

63 

66 

72 

51 

68 

Density 

990 

1638 

1927 

1506 

956 

1068 

1995 

1440 

EFT  richness 

20 

15 

20 

18 

18 

20 

21 

19 

Metals  Tolerance  index 

4.5 

4.5 

4.9 

4.7 

4.4 

5.0 

4.6 

4.6 

Metric  scores 

Taxa  richness 

4 

4 

4 

5 

3 

5 

6 

4 

Shannon  diversity 

5 

4 

4 

6 

5 

5 

6 

5 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsy  chinae/Trichoptera 

3 

2 

2 

3 

4 

1 

3 

3 

Baetidae/Ephemeroptera 

5 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

4 

4 

5 

4 

4 

4 

4 

4 

% FiJterer 

2 

0 

1 

3 

2 

1 

5 

2 

Density  (high) 

6 

6 

6 

6 

6 

6 

6 

6 

Density  (low) 

6 

6 

6 

6 

6 

6 

6 

6 

EPT  richness 

5 

4 

5 

5 

5 

5 

5 

5 

Metals  Tolerance  index 

5 

5 

5 

5 

5 

4 

5 

5 

Total 

51 

47 

50 

55 

52 

49 

58 

52 

Organic  subset 

12 

10 

12 

13 

12 

11 

15 

12 

Metals  subset 

16 

15 

16 

16 

16 

15 

16 

16 

Bioassessaieat 

Overall 

77% 

71% 

76% 

83% 

79% 

74% 

88% 

78% 

Organic  subset 

67% 

56% 

67% 

72% 

67% 

61% 

83% 

67% 

Metals  subset 

89% 

83% 

89% 

89% 

89% 

83% 

89% 

87% 

Appcadix  D-2S.  Mesa  Metric  valiei  aad  bioassessnent  scores  for  Clark  Fork  River 
Statioa  24  - Aagast,  1986-92  (foar  Hess  samples  per  year). 


1986 

1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valaes 

Taxa  richness 

31 

34 

36 

28 

33 

33 

44 

34 

Shannon  diversity 

3.5 

3.5 

33 

2.8 

3.8 

3.8 

3.7 

3.5 

EPT/EPTC 

0.84 

0.76 

0.80 

034 

031 

033 

0.70 

030 

Hydropsychinae/Tricboptera 

0.73 

0.96 

0.97 

0.91 

0.86 

0.90 

0.90 

039 

Baetidac/Ephemcroptera 

0.80 

0.54 

0.61 

0.42 

0.53 

0.70 

0.19 

0.54 

Biotic  index 

4.4 

5.0 

4.7 

4.8 

4.6 

43 

4.9 

4.7 

% Filterer 

55 

61 

61 

74 

56 

54 

49 

59 

Density 

537 

1100 

2738 

1088 

725 

463 

955 

1087 

EFT  richness 

18 

17 

20 

17 

22 

19 

26 

20 

Metals  Tolerance  index 

3.9 

4.6 

4.4 

4.7 

4.4 

4.7 

4.6 

4.5 

Metric  scores 
Taxa  richness 

4 

4 

5 

3 

4 

4 

6 

4 

Shannon  diversity 

6 

6 

5 

4 

6 

6 

6 

6 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

6 

2 

1 

3 

5 

4 

4 

4 

Baeridae/Ephemeroptera 

6 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

5 

4 

4 

4 

4 

5 

4 

4 

% Filterer 

5 

3 

3 

1 

4 

5 

6 

4 

Density  (high) 

* 

6 

4 

6 

6 

• 

6 

6 

Density  (low) 

5 

6 

6 

6 

6 

5 

6 

6 

EPT  richness 

5 

4 

5 

4 

6 

5 

6 

5 

Metals  Tolerance  index 

6 

5 

5 

5 

5 

5 

5 

5 

Total 

54 

52 

50 

48 

58 

51 

61 

55 

Organic  subset 

10 

13 

11 

11 

14 

10 

16 

14 

Metals  subset 

16 

15 

16 

15 

17 

15 

17 

16 

Bioassessaseat 


Overall 

90% 

79% 

76% 

73% 

88% 

85% 

92% 

83% 

Organic  subset 

83% 

72% 

61% 

61% 

78% 

83% 

89% 

75% 

Metals  subset 

89% 

83% 

89% 

83% 

94% 

83% 

94% 

88% 

* not  calculated  if  density  is  < 550 


Appendix  D-26.  Mcio  ■ctric  valaes  and  bioassessaeat  scores  for  Clark  Fork  River 
Station  25  - Aagast,  1986-92  (foar  Hess  saaiples  per  year). 


1986  1967  1988  1989  1990  1991  1992  Mean 

Metric  valaes 


Taza  richness 

25 

31 

37 

27 

29 

35 

40 

32 

Shannon  diversity 

3.4 

33 

33 

3.4 

3.8 

3.8 

3.7 

3 S 

EPT/EPTC 

0.79 

0.66 

0.66 

0.61 

038 

0.71 

0.64 

0.66 

Hydro  psychinae/Trichoptera 

0.70 

0.90 

0.96 

0.98 

0.91 

0.96 

0.91 

0.90 

B a e ti  da  c/Ep  h e m c ro  p te  ra 

0.58 

0.60 

0.60 

0.41 

033 

031 

022 

0.44 

Biotic  index 

4.5 

5.0 

4.8 

4.9 

4.9 

4.7 

5.0 

4.8 

% Filterer 

50 

53 

57 

64 

63 

55 

54 

57 

Density 

249 

1102 

2097 

1030  * 

672 

633 

1355 

1020 

EFT  richness 

14 

15 

20 

15 

17 

16 

20 

17 

Metals  Tolerance  index 

3.7 

3.9 

3.9 

43 

3.8 

4.6 

4.7 

4.1 

Metric  scores 

Taxa  richness 

3 

4 

5 

3 

3 

5 

6 

4 

Shannon  diversity 

6 

5 

5 

6 

6 

6 

6 

6 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

6 

Hydropsy  chinae/Trichoptera 

6 

4 

2 

1 

3 

2 

3 

3 

Baetidae/Ephemeroptera 

6 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

5 

4 

4 

4 

4 

4 

4 

4 

% Filterer 

6 

5 

4 

3 

3 

5 

5 

4 

Density  (high) 

* 

6 

5 

6 

6 

6 

6 

6 

Density  (low) 

2 

6 

6 

6 

6 

6 

6 

5 

EPT  richness 

4 

4 

5 

4 

4 

4 

5 

4 

Metals  Tolerance  index 

6 

6 

6 

5 

6 

5 

5 

6 

Total 

50 

56 

54 

50 

53 

55 

58 

55 

Organic  subset 

11 

15 

13 

13 

13 

15 

15 

14 

Metals  subset 

12 

16 

17 

15 

16 

15 

16 

15 

Bioass  ess  Bieat 

Overall 

83% 

85% 

82% 

76% 

80% 

83% 

88% 

82% 

Organic  subset 

92% 

83% 

72% 

72% 

72% 

83% 

83% 

80% 

Metals  subset 

67% 

89% 

94% 

83% 

89% 

83% 

89% 

85% 

* not  calculated  if  density  is  < 550 


Appendix  D-27.  Mesa  metric  valces  aad  bioassessment  scores  for  Clark  Fork  River 
Station  27  - Aagnst,  1987-92  (foar  Hess  samples  per  year). 


1987 

1988 

1989 

1990 

1991 

1992 

Mean 

Metric  valaes 

Taxa  richness 

26 

26 

21 

29 

31 

23 

26 

Shannon  diversity 

2.9 

2.8 

2.6 

2.9 

2.9 

2.7 

2.8 

EPT/EPTC 

0.79 

0.91 

038 

0.83 

0.87 

0.79 

0.80 

Hydropsychinae/Trichoptera 

0.96 

0.94 

0.96 

0.91 

0.93 

0.96 

0.95 

Baetidae/Ephemeroptera 

034 

031 

0.24 

0.54 

037 

0.04 

0.31 

Biotic  index 

52 

5.0 

53 

4.8 

4.7 

5.1 

5.0 

% Filterer 

67 

78 

75 

76 

69 

73 

73 

Density 

525 

851 

838 

520 

486 

627 

641 

EPT  richness 

12 

12 

9 

17 

18 

9 

13 

Metals  Tolerance  index 

4.9 

43 

42 

42 

5.1 

3.9 

43 

Metric  scores 
Taxa  richness 

3 

3 

2 

3 

4 

2 

3 

Shannon  diversity 

4 

4 

4 

4 

4 

4 

4 

EPT/EPTC 

6 

6 

6 

6 

6 

6 

6 

Hydropsychinae/Trichoptera 

2 

2 

1 

3 

3 

1 

2 

Baetidae/Ephemeroptera 

6 

6 

6 

6 

6 

6 

6 

Biotic  index 

3 

4 

3 

4 

4 

4 

4 

% Filterer 

2 

0 

1 

0 

2 

1 

1 

Density  (high) 

• 

6 

6 

• 

• 

6 

6 

Density  (low) 

5 

6 

6 

5 

5 

6 

6 

EPT  richness 

3 

3 

2 

4 

5 

2 

3 

Metals  Tolerance  index 

5 

5 

5 

5 

4 

6 

5 

Total 

39 

45 

42 

40 

43 

44 

45 

Organic  subset 

5 

10 

10 

4 

6 

11 

11 

Metals  subset 

13 

14 

13 

14 

14 

14 

14 

Bioassessmeat 

Overall 

65% 

68% 

64% 

67% 

72% 

67% 

67% 

Organic  subset 

42% 

56% 

56% 

33% 

50% 

61% 

50% 

Metals  subset 

72% 

78% 

72% 

78% 

78% 

78% 

76% 

* not  calculated  if  density  is  < 550 


